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5' ESTs FOR SECRETED PROTEINS mENTIFIED FROM BRAIN TISSUES 

BadceiDund of the Invgrtion 
The estimated 50,000-100,000 goies scatteied along the human chromosomes offer 
tremendous promise for the understanding, diagnosis, and treatmoit of human diseases. In 
5 addition, probes capable of spedfically hybridizing to loci distributed throughout the human 
genome find applications in the construction of high resolution chromosome maps and in the 
identification of individuals. 

In the past, the diaracterization of evoi a single human gene was a painstaking 
process, requiring years of effort. Recent developments in the areas of cloning vectors, DNA 
10 sequ^dng, and computer tedmology have merged to greatly accelerate the rate at which 
human genes can be isolated, sequenced, m^ped, and diaracterized. Cloning vectors sudi as 
yeast artifidal chromosomes (YACs) and bacterial artifidal chromosomes (BACs) are able to 
accept DNA inserts ran^g firom 300 to 1000 kilobases (kb) or 100-400 kb in length 
respectively, ther*y fedlitatiaig the manipulation and ordaing of DNA sequences distributed 
15 over great distances on the human chromosomes. Automated DNA sequendng machines 
permit the rapid sequoidng of human gaies. Bioinformatics software enables the 
comparison of nucldc add and protdn sequoices, th^eby assisting in the characterization of 
human gate products. 

Currently, two differoit approaches are bdng pursued for idratifying and 
20 diaracterizing the graes distributed along the human genome. In one approach, large 
fi^gments of genomic DNA are isolated, doned, and sequenced. Potoitial open reading 
frames in these genomic sequences are identified using bioinformatics software. However, 
this approach entails sequmdng large stretches of human DNA whidi do not encode proteins 
in orde- to find the protdn encoding sequoices scattered throughout the genome. In addition 
25 to requiring extaisive sequmdng, the bioinformatics software may mischaracterize the 
gnomic sequences obtained. Thus, the software may produce &lse positives in which non- 
coding DNA is mischaractaized as coding DNA or fiilse n^atives in vAndtt coding DNA is 
midabded as non-coding DNA. 

An ahemative approach takes a more direct route to identiifying and charactmzing 
30 human gwies. In this ^roach, complementary DNAs (d)NAs) are synthesized from 
isolated messrago- RNAs (mRNAs) \^di oicode human proteins. Using this approadi. 
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sequencing is only performed on DNA which is derived fiom protein coding portions of the 
genome. Often, only short stretches of die cDNAs are sequenced to obtain sequences called 
expressed sequence tags (ESTs). The ESTs may then be used to isolate or purify octended 
cDNAs which include sequences adjacent to the EST sequences. The extended cDNAs may 
contain aU of die sequence of die EST which was used to obtain them or only a portion of the 
sequence of the EST which was used to obtain them. In addition, the extended cDNAs may 
contain the fiill codmg sequence of the gene fiom which the EST was derived or. 
alternatively, the extended cDNAs may include portions of die coding sequence of the gene 
fi^om which the EST was derived. It will be appreciated that diere may be several extended 
cDNAs which include die EST sequence as a result of alternate splicing or the activity of 
alternative promoters. 

In the past, these short EST sequences were often obtained from oUgo-dT primed 
cDNA libraries. Accordingly, fliey mainly corresponded to die 3' untranslated region of die 
mRNA. In part, the prevalence of EST sequences derived fi:Dm the 3' end of die mRNA is a 
result of die feet that typical techniques for obtaining cDNAs arc not well suited for isolating 
cDNA sequences derived from die 5' ends of mRNAs. (Adams et ai. Nature 3TI-3-m, 
1996;Hilliere/a/.. Genome Res. 6:807-828, 1996). 

In addition, in diose reported instances where longer cDNA sequences have been 
obtained, die reported sequences typically correspond to coding sequences and do not bdude 
20 die fuU 5' untranslated region of die mRNA from which die cDNA is derived. Such 
incomplete sequences may not include die first exon of die mRNA, particulariy in situations 
where the first exon is short. Furthermore, diey may not include some exons, often short 
ones, which are located upstream of splicing sites. Thus, diere is a need to obtain sequences 
derived fiTora the 5' ends of mRNAs. 

25 Whfle many sequences derived fiom human chromosomes have practical applications, 

approaches based on die identification and characterization of diose chromosomal sequences 
which encode a protein product are particulariy relevant to diagnostic and dierapeutic uses. 
Of the 50,000-100,000 protein coding genes, diose genes encoding proteins v**ich are 
secreted from die ceU in which diey are synthesized, as well as die secreted proteins 

30 diemselves, are particulariy valuable as potwitial therapeutic agents. Such proteins are often 
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involved in ceU to ceU communication and may be responsible for producing a clinically 
■ rdevant response in their target cdls. 

In feet, several secretory proteins, including tissue plasminogen activator, G<:SF. 
GM-CSF, erythropoietin, human growth hormone, insulin, interferonKx. interferon-P. 
interferon-Y, and interleukin-2, are currently in clinical use. These proteins are used to treat a 
wide range of conditions, including acute myocardial infar^ion. acute ischemic stroke, 
anemia, diabetes, growth hormone deficiency, hepatitis, kidney cairinoma, chemotherapy 
induced neutropenia and multiple sclerosis. For these reasons, extended cDNAs encoding 
secreted proteins or portions thereof represent a particularly valuable source of therapeutil 
agents. Thus, there is a need for the identification and characterization of secreted proteins 
and the nucleic adds encoding them. 

In addition to being therapeuticaUy usefiil themselves, secretory proteins include short 
peptides, called signal peptides, at their amino termini which direct their secretioa These 
signal peptides are encoded by die signal sequences located at the 5' ends of the coding 
sequences of genes encoding secreted proteins. Because these signal peptides wiD dii«:t the 
extraceUular secretion of any protein to which they are operably linked, the agnal sequences 
may be exploited to direct die efficient secretion of any protein by operably linking the signal 
sequences to a gene encoding die protein for which secretion is desired. In addition, portions 
of signal, sequences may also be used to direct the intracellular import of a peptide or protem 
of interest. This may prove beneficial in gene therapy strategies in vMch it is desired to 
deliver a particular gene product to cells oAer than the ceU in which it is produced. Signal 
sequences encoding signal peptides also find application in simplifying protein purification 
techniques. In such applications, the extiacellular secretion of die desired protein greatiy 
fedlitates purification by reducing die number of undesired proteins from which die desired 
protein must be selected Thus, diere exists a need to identify and characterize die 5' portions 
of the g«ies for secretory proteins which encode signal peptides. 

PubBc infonnation on die number of human genes for which die promoters and 
upstream r^ulatory regions have been identified and characterized is quite limited. In part, 
diis may be due to the difficulty of isolating such r^atory sequences. Upstream regulatory 
sequences such as transcription fector binding sites are typically too short to be utilized as 
probes for isolating promoters from human genomic libraries. Recently, some approaches 
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have been developed to isolate human promoters. One of them consists of making a CpG 
island libraiy (Cross, et ai. Nature Genetics 6: 236-244, 1994). The second consists of 
isolating human genomic DNA sequences containing Spel binding sites by the use of Spel 
binding proteia (Mortlock et oL. Getwme Res. 6:327-335. 1996). Both of these approaches 
have their limits due to a lack of qjedficity or of comprehensiveness. 

The present 5' ESTs may be used to eflBdently identify and isolate upstream 
KgfMoxy regions which control the location, developmental stage, rate, and quantity of 
protein syndiesis. as well as the stability of the mRNA. (Theil. BioFactors 4:87-93. 1993). 
Once identified and characterized, these regulatory regions may be utilized in gene therapy or 
protein purification schemes to obtain the desired amount and locations of protein synthesis 
or to inhibit, reduce, or prevait the synthesis of undesirable gene products. 

In addition, ESTs containing the 5' ends of secretory protein genes may include 
sequences usefiil as probes for chromosome mapping and the identification of individuals. 
Thus, there is a need to identify and characterize the sequences upstream of the 5' coding 
1 5 sequences of genes encoding secretory proteins. 

Summary of the Invention 
The present invention relates to purified, isolated, or recombinant ESTs which include 
sequences derived from the authentic 5' ends of their conesponding mRNAs. The term 
"corresponding mRNA" refers to the mRNA which was the template for the cDNA synthesis 
which produced the 5' EST. These sequences will be referred to hereinafter as "5' ESTs." 
As used herein, the teirr) "purified" does not require absolute purity, rather, it is intended as a 
relative definitioa Individual 5' EST clones isolated from a cDNA Kbraiy have been 
conventionally purified to electrophoredc homogeneity. The sequences obtained from tiiese 
25 clones could not be obtained directly either from the Bbrary or from total human DNA. The 
cDNA clones are not naturally occurring as such, but rather are obtained via manipulation of 
a partiaDy purified naturally occurring substance (messenger RNA). The conversion of 
mRNA into a cDNA library invoh/es the creation of a synthetic substance (cDNA) and pure 
individual cDNA clones can be isolated from the synthetic library by clonal selection. Thus, 
creating a cDNA library from messenger RNA and subsequently isolating individual clones 
from that libraiy results in an approximately lO'-lO' fold purification of the native message. 
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Purification of starting material or natural material to at least one ordw of magnitude, 
preferably two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

As used herein, the term "isolated" requires that the material be removed fiom its 
original environment (e.g., the natural environment if it is naturally occurring). For example, 
a naturally-occurring polynucleotide presoit in a Hving animal is not isolated, but the same 
polynucleotide, separated from some or all of the coexisting materials in the natural system, is 
isolated. 

As used herein, the term "recombinant" means that the 5' EST is adjacent to 
"backbone" nucleic acid to which it is not adjacent in its natural environment. Additionally, to 
be "enriched" the 5' ESTs wiD represent 5% or more of die number of nucleic add inserts in a 
population of nucleic add backbone molecules. Backbone molecules acconling to the 
present invention indude nuddc adds such as oqjression vectors, sdf-replicating nudeic 
adds, viruses, int^ting nuddc adds, and other vectors or nucleic adds used to maintain or 
1 5 manipulate a nucldc add insert of interest. Preferably, the enriched 5' ESTs represent 15% 
or more of the number of nuddc add inserts in the population of recombinant backbone 
molecules. More preferably, the enriched 5' ESTs represent 50% or more of the number of 
nucldc add inserts in the population of recombinant backbone molecules. In a highly 
preferred embodiment, the enriched 5' ESTs represent 90% or more of the number of nucleic 
20 add inserts in the population of recombinant backbone molecules. 

"Stringent", moderate." and "low" hybridization conditions are as defined in Example 

29. 

Unless otherwise indicated, a "complementary" sequence is fiilly complementary. 
Thus, 5' ESTs in cDNA libraries in which one or more 5' ESTs make up 5% or more 
25 of the number of nucleic acid inswts in the backbone molecules are "enriched recombinant 5' 
ESTs" as defined herdn. Likewise. 5' ESTs in a population of plasmids in which one or more 
5' EST of the present invaition have been inserted such that they represent 5% or more of the 
number of inserts in the plasmid bacldjone are " enriched recombinant 5' ESTs" as defined 
herdn. However. 5' ESTs in cDNA libraries in which 5' ESTs constitute less than 5% of the 
30 number of nuddc add inserts in the population of backbone molecules, such as Ubraries in 
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which backbone molecules having a 5' EST insert are extremely rare, are not -enriched 
" recombinant 5' ESTs." 

In particular, the present bvention relates to 5' ESTs which are derived fiom genes 
encoding secreted proteins. As used herein, a "secreted" protein is one which, when 
expressed m a suitable host cell, is transported across or through a membiBne. including 
transport as a result of signal peptides in its amino acid sequence. "Secreted" proteins include 
without limitation proteins secreted wholly (e.g soluble proteins), or partially (e.g. receptors) 
fix)m the ceU in which they are expressed. "Secreted" proteins also include without limitation 
proteins which are transported across the membrane of the endoplasmic reticulum. 

Such 5' ESTs include nucleic acid sequences, called signal sequences, which encode 
signal peptides which direct the extracellular secretion of the proteins encoded by the genes 
from which the 5' ESTs are derived. Generally, the signal peptides are located at the amino 
termini of secreted protons. 

Secreted proteins are translated by ribosomes associated with the "rough" 
endoplasmic reticulum. Generafly. secreted proteins are co-translationally transferred to the 
membrane of the endoplasmic reticulum. Association of the ribosome with the endoplasmic 
reticulum during translation of secreted proteins is mediated by the signal peptide. TTie signal 
peptide is typically cleaved foUowing its co-translational entry mto the endoplasmic reticulum. 
After delivery to the endoplasmic reticulum, secreted proteins may proceed through the 
Golgi apparatus. In the Golgi apparatus, the proteins may undergo post-translational 
modification before entering secretory vesicles which transport them across the ceU 
membrane. 

The 5' ESTs of the present invention have several important applications. For 
example, they may be used to obtain and express cDNA clones which include the full protein 
coding sequences of the corresponding gene products, including the authentic translation start 
sites derived from the 5' ends of the coding sequences of the mRNAs from which the 5' ESTs 
are derived. These cDNAs wiU be referred to hereinafter as "fiiU length cDNAs." These 
cDNAs may also include DNA derived from mRNA sequences upstream of the translation 
start site The full length cDNA sequences may be used to express the proteins 
corresponding to the 5' ESTs. As discussed above, secreted proteins are therapeutically 
important. Thus, the proteins expressed from die cDNAs may be usefiil in treating or 
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controlhng a variety of human conditions. The 5' ESTs may also be used to obtain the 
coiresponding genomic DNA The tenn "con^nding genomic DNA" refers to the 
genomic DNA which encodes the mRNA from which the 5' EST was derived. 

Alternatively, the 5' ESTs may be us«l to obtain and expr^ extended cDNAs 
encodmg portions of the sealed protein. The portions may comprise the signal peptides of 
the secreted proteins or the mature proteins generated when the signal peptide is cleaved off 
The portions may also comprise polypeptides having at least 10 consecutive amino acids 
encoded by the extended cDNAs or firll length cDNAs. Alternatively, the portions may 
compr«e at least 15 consecutive amino adds encoded by the extended cDNAs or full length 
CDNAs. In some embodimems, the portions may comprise at least 25 consecutive amLo 
acrds encoded by the extended cDNAs or fuU length cDNAs. In other embodiments the 
portions may comprise at least 40 amino acids encoded by the extended cDNAs or M length 



cDNAs 



30 



Antibodies which specifically recogmze the entire secreted proteins encoded by the 
extended cDNAs. fuD length cDNAs. or fragments thereof having at least 10 consecutive 
amino acids, at least 15 consecutive amino acids, at least 25 consecutive amino acids, or at 
least 40 consecutive amino acids may also be obtained as described below Antibodies which 
specifically recognize the mature protein generated when the signal peptide is deaved may 
also be obtained as described below Similariy. antibodies which spedfically recognize the 
signal peptides encoded by the extended cDNAs or fuD length cDNAs may also be obtained. 

In some embodiments, the extended cDNAs obtained using the 5' ESTs mclude the 
signal sequence. In other embodiments, the extended cDNAs obtained using the 5' ESTs may 
indude the M coding sequence for the mature protdn (i.e. the protem generated when the 
signal polypeptide is cleaved ofi). In addition, the extended cDNAs obtained using the 5' 
ESTs may include regulatory regions upstream of the tr^tion start site or downstream of 
the stop codon which control the amount, location, or developmental stage of gene 
expression. 

As discussed above, secreted proteins are therapeutically important. Thus, the 
protdns expressed from the extended cDNAs or fiiD length cDNAs obtained using the 5' 
ESTs may be useful in treating or controlling a variety of human conditions. 
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The 5' ESTs (or cDNAs or genomic DNAs obtained therefioni) may be used m 
forensic procedures to identify individuals or in diagnostic procedures to identify individuals 
having genetic diseases resuWng from abnonnal expression of the genes corresponding to the 
5' ESTs. In addition, the present invention is useful for constructing a high resolution map of 
the human chromosomes. 

The present invention also relates to secretion vectors capable of directing the 
secretion of a protein of interest. Such vectors may be used in gene ther^y strategies in 

which it is desired to produce a gene product in one ceU which is to be delivered to another 
location in the body. Secretion vectors may also fedUtate the purification of desired proteim. 

The present invention also relates to expression vectors capable of directing the 
expression of an inserted gene in a desired spatial or temporal manner or at a desired iL. 
Such vectors may include sequences upstream of the 5' ESTs, such as promoters or upstream 
regulatory sequences. 

Finally, the present invention may also be used for gene therapy to control or treat 
genetic diseases. Signal peptides may also be fused to heterologous proteins to direct their 
extracellular secretion. 

Bacterial clones containing Bhiescript plasmids having inserts containing the 5' ESTs 
of the present invention (SEQ ID NOs: 38-195 are presently stored at 80°C in 4% (v/v) 
glycerol in the inventor's laboratories under the designations listed next to the SEQ ID NOs in 
n). The inserts may be recovered fi-om the deposited materials by growmg the appropriate 
clones on a suitable medium. The Bhiescript DNA can then be isolated using plasmid 
isolation procedures femiliar to those skilled in the art such as alkaline lysis minipreps or large 
scale alkaline lysis plasmid isolation procedures. If desired the plasmid DNA may be fiirther 
enriched by centrifugation on a cesium chloride gradient, size exchision chromatography, or 
anion exchange chromatography. The plasmid DNA obtained using these procedures may 
then be manipulated using standard cloning techniques femiliar to those skilled in the an. 
Ahematively. a PCR can be done with primers designed at both ends of the EST insertion. 
The PCR product which corresponds to the 5' EST can then be manipulated using standard 
cloning techniques femiliar to those skilled in the art. 
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One aspect of the presatt invention is a purified or isolated nucleic add having the 

■ sequence ofoneofSEQ ID NOs: 38-195 or having a sequence complementaiy thereto. In 
one onbodiment, the nucldc add is recombinant 

Another aspect of the present invention is a purified or isolated nuddc add 
5 comprising at least 10 consecutive bases of the sequence of one of SEQ ID NOs: 38-195 or 
one of the sequences complanentaiy thereto. 

Yet another aspect of the present invention is a purified or isolated nuddc add 
comprising at least 15 consecutive bases of one of the sequences of SEQ ID NOs. 38-195 or 
one of the sequences complementary thereto. In one embodiment, the nuddc add is 
10 recombinant. 

A fiirther aspert of the present invention is a purified or isolated nuddc add of at 
least 15 bases capable of hybridizing under stringent conditions to the sequence of one of 
SEQ ID NOs; 38-195 or one of the sequences complementary to the sequences of SEQ ID 
NOs: 38-195. In one embodiment, the nuddc add is lecombinanL 

Another aspect of the present invention is a purified or isolated nuddc add encoding 
a human gene product, said human gene product having a sequence partiaUy encoded by one 
of the sequaices of SEQ ID NO: 38-1 95. 

StiU another aspect of the present invention is a method of making a dDNA encoding 
a human secretory proton, said human secretoiy protein being partially encoded by one of 
SEQ ID NOs 38-195, comprising tiie steps of contacting a coUection of mRNA molecules 
from human cells with a primer comprising at least 15 consecutive nudeotides of a sequence 
complementary to one of SEQ ID NOs: 38-195; hybridizing said primer to an mRNA in said 
collection that encodes said protdn; reverse transcribing said hybridized primer to make a first 
cDNA strand from said mRNA; making a second cDNA strand complementary to said first 
cDNA strand; and isolating the resulting cDNA encoding said protdn comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the invention is an isolated or purified cDNA encoding a human 
secretory protdn. said human secretory protdn comprising the protdn encoded by one of 
SEQ ID NOs 38-195 or a fragment thereof of at least 10 amino adds, said cDNA bdng 
obtainable by the method described in the preceding paragraph. In one embodiment, the 
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cDNA comprises the fuU protein coding sequence of said protein which sequence is partially 
included in one of the sequences of SEQ JD NOs: 38-195. 

Anodier aspect of the present invention is a method of making a cDNA encodir^ a 
human secretory protein that is partially encoded by one of SEQ ID NOs 38-195. comprising 
the steps of obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-195; 
contacting said cDNA with a detectable probe comprising at least 15 consecutive nucleotide^ 
of said sequence of SEQ ID NO: 38-195 or a sequence complementary d^o under 
conditions which permit said probe to hybridize to said cDNA; identi^g a cDNA which 
hybridizes to said detectable probe; and isolating said cDNA which hybridizes to said probe. 

Another aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein comprising the protein encoded by 
one of SEQ ID NOs 38-195 or a fi^ent thereof of at least 10 amino acids, said cDNA 
being obtainable by the method described in the preceding paragraph. In one embodiment, 
the cDNA comprises the fiiU proteb coding sequence partially included in one of the 
15 sequences of SEQ ID NOs: 38-195. 

Another aspect of the present invention is a method of making a cDNA comprising 
one of the sequence of SEQ ID NOs: 38-195, comprising the steps of contacting a collection 
of mRNA molecules from human cells with a first primer capable of hybridizing to the polyA 
tail of said mRNA; hybridizing said first primer to said poIyA tail; reverse transcribing said 
mRNA to make a first cDNA strand; making a second cDNA strand complementary to said 
first cDNA strand using at least one primer comprising at least 15 nucleotides of one of the 
sequences of SEQ ID NOs 38-195; and isolating the resulting cDNA comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein coraprisbg the protein encoded by 
one of SEQ ID NOs 38-195 or a fragment thereof of at least 10 amino adds, said cDNA 
being obtainable by the metiiod described in the preceding paragraph. In one embodiment, 
the cDNA comprises tiie M protein coding sequence partially included in one of die 
sequences of SEQ ID NOs: 38-195. 

In one embodiment of Uie method described in the two paragraphs above. Uie second 
cDNA strand is made by contacting said first cDNA strand with a first pair of primers, said 
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first pair of primers comprismg a second primer comprising at least 15 consecutive 
nucleotides of one of the sequences of SEQ ID NOs 38-195 and a third primer having a 
sequence therein which is included ^vithin the sequence of said first primer, perfoiming a first 
polymerase chain reaction with said first pair of nested primers to generate a fim PCR 
product; contacting said first PCR product with a second pair of primers, said second pair of 
primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NOs: 38-195 . and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product; and 
performing a second polymerase chain reaction, thereby generating a second PCR product 

One aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein comprising the protein encoded by 
one of SEQ ID NOs 38-195, or a fiagment thereof of at least 10 amino adds, said cDNA 
being obtainable by the method of the preceding paragraph. In one embodiment, the cDNA 
comprises the fiill protein coding sequence partiaUy included in one of the sequences of SEQ 
15 ID NOs: 38-195. 

Another aspect of the present invention is the method described four paragraphs 
above in which the second cDNA strand is made by contacting said first cDNA strand with a 
second primer comprising at least 15 consecutive nucleotides of the sequences of SEQ ID 
NOs: 38-195; hybridizing said second primer to said first strand cDNA; and extending said 
20 hybridized second primer to generate said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protein comprising the protein partially 
encoded by one of SEQ ID NOs 3&-195 or comprising a fragment thereof of at least 10 
ammo acids, said cDNA beii^ obtainable by the method described in the p,«:eding 
paragraph. In one embodiment, the cDNA comprises the fiJI protein coding sequenc^ 
partially included in of one of the sequences of SEQ ID NOs: 38-195. 

Another aspect of the present invention is a method of making a protein comprising 
one of the sequences of SEQ ID NOs: 196-353, comprising the steps of obtaining a cDNA 
encoding the fiill protein sequence partially included in one of the sequences of sequence of 
SEQ ID NOs: 38-195; inserting said cDNA in an expression vector such that said cDNA is 
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operably linked to a promoter, introducing said expression vector into a host ceU whereby 
said host cell produces the proton encoded by said cDNA; and isolating said protan. 

Anotha- aspect of the present invention is an isolated protein obtainable by the 
method described in the preceding paragraph. 

Another aspect of the present invoition is a method of obtaining a promoter DNA 
comprising the steps of obtaining DNAs located upstream of the nucleic adds of SEQ ID 
NOs: 38-195 or the sequences complematfary thereto; screening said upstream DNAs to 
identify a promoter capable of directing transcription initiation; and isolating said DNA 
comprising said identified promoter. In one embodiment, the obtaining step comprises 
chromosome walking from said nucldc adds of SEQ ID NOs: 38-195 or sequences 
complementary thereto. In another embodiment, the screening step comprises inserting said 
upstream sequences into a promoter reporter veaor. In another embodiment, the screening 
step comprises identifying motift in said upstream DNAs which are transcription fertor 
binding sites or transcription start sites. 

15 Another aspea of the present invention is an isolated promoter obtainable by the 

method described above. 

Another aspect of the present invention is an isolated or purified protdn comprising 
one of the sequences of SEQ ID NOs: 196-353. 

Another aspect of the present invention is the indusion of at least one of the 
20 sequences of SEQ ID NOs: 38-195. or one of the sequences complementary to the sequences 
of SEQ ID NOs: 38-195, or a fragment thereof of at least 15 consecutive nucleotides in an 
array of discrete ESTs or fragments thereof of at least 15 nucleotides in laigth. In one 
embodiment, the array includes at least two of the sequences of SEQ ID NOs: 38-195, the 
sequences complementary to the sequences of SEQ ID NOs: 38-195, or fiagments thereof of 
25 at least 15 consecutive nucleotides. In another embodiment, the array includes at least five of 
the sequences of SEQ ID NOs: 38-195. the sequences complementary to the sequences of 
SEQ ID NOs: 38-195, or fiiagments thereof of at least 15 consecutive nucleotides. 

Another aspect of the present invention is a promoter having a sequence selected 
from the group consisting of SEQ ED NOs: 31, 34, and 37. 
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Brief Description of the Drawings 
Figure 1 is a summary of a procedure for obtaining cDNAs which have been 
selected to include the 5' ends of the mRNAs from which they derived. 

Figure 2 shows the distribution of Von Heijnc scores for 5' ESTs in each of the 
5 categories described herein and the probability that these 5' ESTs encode a signal peptide. 

Figure 3 summarizes a general method used to done and sequence extended cDNAs 
containing sequences adjacent to 5' ESTs. 

Figure 4 (description of promoters structure isolated from SignalTag 5' ESTs) 
provides a schematic description of promoters isolated and the ivay they are assembled with 
1 0 the corresponding 5' tags. 

Detailed Description of thg P referred EmhArfim>n« 
Table IV is an analysis of the 43 amino acids located at the N terminus of all human 
SwissProt proteins to determine the frequency of felse positives and false negatives using the 
techniques for signal peptide identification described hotan. 
15 Table V shows the distribution of 5' ESTs in each categoor described herein and the 

number of 5' ESTs in each category having a given minimum Von Heijne's scok. 

Table VI shows the distribution of 5' ESTs in each category described herdn with 
respect to the tissue from which the 5' ESTs of the corresponding mRNA were obtained. 

Table VII describes the transcription factor binding sites present in each of these 
20 promoters. 

I. General Methods for ObtaininP 5' VS iTs derived fmm mRNA. with in*... o 
ends 

In order to obtain the 5' ESTs of the present invention. mRNAs with intact 5" 
25 ends must be obtained. Currently, there are two approaches for obtaining such mRNAs 
vnth intact 5' ends as described below: either chemical (1) or enzymatic (2). 

1 Chemical Methods for Obtai ning mRNA«f having Tnt;^ f^ V Fn/te 

One of these approaches is a chemical modification method involving derivatization 
30 of the 5' ends of the mRNAs and selection of the derivatized mRNAs. The 5' ends of 
eukaiyotic mRNAs possess a structure refeired to as a "cap" which comprises a guanosine 
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methylated at the 7 poation. The cap is joined to the 6rst transcribed base of the mRNA by a 
5'. 5'-triphosphate bond. In some instances, the 5' guanosine is methylated in both the 2 and 
7 positions. Rarely, the 5' guanosine is trimethylated at the 2. 7 and 7 positions. In the 
chemical method for obtaining mRNAs having intact 5' ends, the 5' cap is specifically 
5 derivalized and coupled to a reactive group on an immobilizing substrate. This specific 
derivatization is based on the feet that only the ribose linked to the methylated guanosine at 
the 5' end of the mRNA and the ribose linked to the base at the 3' tenninus of the mRNA, 
possess 2', 3'-ds diols. 

OptionaUy, the 2', 3'-cis diol of the 3' temiinal ribose may be chemically modified. 

10 substituted, converted, or eliminated, leaving only the ribose Knked to the methylated 
guanosine at the 5' end of the mRNA with a 2'. 3'-cis diol. A variety of techniques are 
available for eliminating the 2'. 3'-cis diol on the 3' temiinal ribose. For example, controlled 
alkaline hydrolysis may be used to generate mRNA fiagments in which the 3' terminal ribose 
is a 3'-phosphate, 2'-phosphate or (2'. 3')-cydophosphate. Thereafter, the fragment which 

1 5 includes the ori^ 3' ribose may be eliminated from the mbcture through chromatography 
on an oligodT column. Alternatively, a base which lacks the 2', 3'-ds diol may be added to 
the 3' end of the mRNA using an RNA ligase such as T4 RNA Ugase. Example 1 below 
describes a method for ligation of a nucleoside diphosphate to the 3' end of messoiger RNA. 

20 " EXAMPLE 1 

Ligation of the Nu cleoside Diphosphate pCp to the 3' End of mRNA 
One fig of RNA was incubated in a final reaction medium of 10 in the presence of 
5 U of Ta phage RNA ligase in the buffer provided by the manufecturer (Gibco - BRL), 40 U 
of the RNase inhibitor RNasin (Promega) and, 2 jil of ^^pCp (Amersham #PB 10208). The 
25 incubation was perfoimed at 3 TC for 2 hours or overnight at 7-8°C. 

Following modification or elimination of the 2', 3'-cis diol at the 3' ribose, the 2', 3'- 
ds diol presoit at the 5' end of the mRNA may be oxidized using reagents such as NaBH^ 
NaBHjCN. or sodium periodate, thereby converUng the 2', 3'-cis diol to a dialdehyde. 
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Example 2 describes the oxidation of the 2\ 3'-cis diol at the 5' end of the mRNA with 
sodium periodate. 

EXAMPLE 2 

5 Oxidation of 2', 3^cis diol a t the S' End of the mRNA with Sodium Perindatft 

0.1 OD unit of either a capped oligoribonucleotide of 47 nucleotides fmduding the 
cap) or an uncapped oligoribonucleotide of 46 nucleotides were treated as follows. The 
oligoribonucleotides were produced by in vitro transcription using die transoiption kit 
"AmpliScribe T7" (Epicentre Technolo^es). As indicated below, the DNA template for the 

1 0 RNA transcript contained a single cytosine. To syntiiesize die uncapped RNA, all four NTPs 
were included in the in vitro transcription reaction. To obtain the capped RNA, GTP was 
replaced by an analogue of the cap, m7G(5')ppp(5')G. This compound, recognized by die 
polymerase, was incorporated into the 5' end of the nascent transcript during the initiation of 
transcription but was not incorporated during the extension step. ConsequenUy, the resulting 

15 RNA contained a cap at its 5' end. The sequences of die oligoribonucleotides produced by 
the in vitro transcription reaction were: 
+Cap: 

5'm7GpppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC- 
3' (SEQIDNO.l) 

20 -Cap: 

5'-pppGCAUCCUACUCCCAUCCAAUUCCACCC^AACUCCUCCCA^^^ 
{SEQIDNO:2) 

The oligoribonucleotides were dissolved in 9 fil of acetate bujflFer (0.1 M sodium 
acetate, pH 5.2) and 3 ^1 of freshly prepared 0.1 M sodium periodate solution. The mixture 
25 was incubated for 1 hour in die daric at 4^C or room temperature. Thereafter, die reaction 
was stopped by addmg 4 ^1 of 10% ediylene glycol. The product was edianol precipitated, 
resuspended in at least 10 |il of water or appropriate buffer and dialyzed against water. 



30 



The resulting aldehyde groups may then be coupled to molecules having a reactive 
amine group, such as hydrazine, cart>a2dde, diiocarbazide or sonicarbazide groups, in order to 
feciytate enrichment of die 5' aids of die mRNAs. Molecules having reactive amine groups 
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which are suitable for use in sdecting mRNAs having intact 5' ends include avidin, proteins, 
antibodies, vitamins, ligands capable of specifically binding to receptor molecules, or 
oUgonucleotides. Example 3 bdow describes the coupling of the resulting dialdehyde to 



biotin. 



EXAMPLES 

Coupling of the DialHehvde at the S' End of Transcripts with Rinrin 
The oxidation product obtained in Example 2 was dissolved in 50 ^1 of sodium 
acetate at a pH between 5 and 5.2 and 50 pi of freshly prepared 0.02 M solution of biotin 
10 hydrazide in a methoxyethanol/water mixture (1:1) of formula: 



H 



g o f^^y^"^ 



NH 2— NH -C— (CH2)n— NH — C— (CHz)^- 



-NH 



In the compound used in these experiments, n=5. However, it will be appreciated that 
other commerdally available hydrazides may also be used, such as molecules of the above 
1 5 formula in which n varies from 0 to 5. The mixture was then incubated for 2 hours at 3TC, 
precipitated with ethanol and dialyzed against distilled water. Example 4 demonstrates the 
specificity of the biotinylation reaction. 



EXAMPLE 4 
Specificitv o f Biotinvlation of Capped Transcripts 
The specificity of the biotinylation for capped mRNAs was evaluated by gel 
electrophoresis of the following samples: 

San^le 1. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2 
and labded with ^pCp as described in Example 1 . 

Sample 2. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2, 
labeled with ^^pCp as described in Example 1, treated with the oxidation reaction of Example 
2, and subjected to the biotinylation conditions of Example 3. 
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Sample 3. The 47 nucleotide capped in vitro transcript prepared as in Example 2 and 
labeled with ^p as descaibed in Example 1. 

Sample 4. The 47 nucleotide capped in vitro transcript prepared as in Example 2, 
labeled with ^pCp as described in Example 1. treated with the oxidation reaction of Example 
2, and subjected to die biotinjdation conditions of Example 3. 

Samples 1 and 2 had identical migration rates, demonstrating that the uncapped 
RNAs were not oxidized and biotinylated. Sample 3 migrated more slowly than Samples I 
and 2. whne Sample 4 exhibited the slowest migration. The difference in migration of the 
RNAs in Samples 3 and 4 demonstrates that the capped RNAs were specifically biotinylated. 

In some cases, mRNAs having intact 5' ends may be enriched by binding the molecule 
containing a reactive amine group to a suitable solid phase substrate such as the inside of the 
vessel containing the mRNAs, magnetic beads, chromatography matrices, or nylon or 
nitroceUulose membranes. For example, where the molecule having a reactive amine group is 
biotin, the solid phase substrate may be coupled to avidin or streptavidin. Ahematively. 
where the molecule having the reactive amine group is an antibody or receptor Ugand, the 
solid phase substrate may be coupled to the cognate antigen or receptor. Finally, where the 
molecule having a reactive amine group comprises an oligonucleotide, the solid phase 
substrate may comprise a complonentary oligonucleotide. 

The mRNAs having intact 5' ends may be released fix)m the solid phase foHowing the 
enrichment procedure. For example, where the dialdehyde is coupled to biotin hydrazide and 
the solid phase comprises streptavidin, the mRNAs may be released fiom the solid phase by 
simply heating to 95 degrees Celsius in 2% SDS. In some methods, the molecule having a 
reactive amine group may also be cleaved fi^om the mRNAs having intact 5' ends foUowing 
enrichment. Example 5 describes the capture of biotinylated mRNAs with streptavidin coated 
beads and the release of the biotinylated mRNAs from the beads following enrichment. 

EXAMPLE 5 

Capture and Release of Biotinylated mR NAs Using ■Stn.p tavidin Coatf>H R>m.Hc 
The streptavidin coated magnetic beads were prepared according to the 
manufacturer's instructions (CPG Inc., USA). The biotinylated mRNAs were added to a 
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hybridization buffer (1.5 M Naa pH 5 - 6). After incubating for 30 minutes, the unbound 
■ and nonbiotinylated material was removed. The beads were then washed several times in 
water with 1% SDS. The beads thus obtained were incubated for 15 minutes at 95°C in 
water containing 2% SDS. 

Example 6 demonstrates the efficiency with which biotinylated mRNAs were 
recovered from the streptavidin coated beads. 

EXAMPLE 6 

EflSciencv o f Recovery of Biotinylated riRNAq 
The efficiency of the recovery procedure was evaluated as foUows. Capped RNAs 
were labeled with Vp. oxidized, biotinylated and bound to streptavidin coated beads as 
described above. Subsequently, the bound RNAs were incubated for 5. 15 or 30 minutes at 
95X in the presence of 2% SDS. 

The products of the reaction were analyzed by electrophoresis on 12% 
polyaciylamide gels under denaturing conditions (7 M urea). The gels were subjected to 
autoradiography. During this manipulation, the hydrazone bonds were not reduced. 

Increasing amounts of nucleic acids were recovered as incubation times in 2% SDS 
increased, demonstrating that biotinylated mRNAs were efficiently recovered. 

In an alternative method for obtaining mRNAs having intact 5' ends, an 
oUgonucleotide which has been derivatized to contain a reactive amme group is specifically 
coupled to mRNAs having an intact cap. Preferably, the 3' end of the mRNA is blocked prior 
to the step in which the aldehyde groups are jobed to tiie derivatized oligonucleotide, as 
described above, so as to prevent the derivatized oUgonucleotide from being joined to the 3' 
end of the mRNA For example. pCp may be attached to the 3' end of the mRNA using T4 
RNA Ugase as described in example 1 . However, as discussed above, blocking tiie 3' end of 
the mRNA is an optional step. Derivatized oUgonucleotides may be prepared as described in 
Example 7. 
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EXAMPLE 7 

Derivariya tion of Oligonucleotides 
An oligonucleotide phosphoiylated at its 3' end was converted to a 3' hydraade in 3' 
by treatment with an aqueous solution of hydrazine or of dihydiaade of the formula 
H2N(R1)NH2 at about 1 to 3 M. and at pH 4.5 at a temperature of 8»C overnight. This 
incubation was perfoimed in the presence of a carbodiimide type agent sohible in water such 
as l-ethyI-3-<3-dimethyiaminoprDpyl)caibodiimide at a final concentration of 0.3 M. 

The derivatized oligonucleotide was then separated fi-om the other agents and 
products using a standard technique for isolating oUgonucleotides. 

As discussed above, the mRNAs to be enriched may be treated to eUminate the 3' OH 
groups which may be present thereon. This may be accomplished by enzymatic ligation of 
sequences lacking a 3' OH. such as pCp. as described in Example 1. Alternatively, the 3' OH 
groups may be eliminated by alkaline hydrolysis as described in Example 8 below. 

EXAMPLES 

Elimination of 3' OH Prr oups of mRNA Using Alkaline Hvdrolv.<;if^ 
In a total volume of 100 pi of 0.1 N sodium hydroxide, 1.5 ng mRNA is incubated 
for 40 to 60 minutes at 4»C. The sohition is neutralized with acetic add and precipitated with 
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ethanol. 



FoUowing the optional elimination of the 3' OH groups, the diol groups at the 5' ends 
of the mRNAs are oxidized as described below in Example 9. 



EXAMPLE 9 

Oxidation of Diols of mRNA 

25 Up to 1 OD unit of RNA was dissolved in 9 ul of buflFer (0.1 M sodhim acetate, pH 

6-7) or water and 3 ^1 of freshly prepared 0.1 M sodium periodate solutioa The reaction 
was incubated for 1 h in the dark at 4X or room temperature. Following the incubation, the 
reaction was stopped by adding 4 fxl of 10% ethylene glycol. Thei^er the mixture was 
incubated at room temperature for 15 minutes. After ethanol precipitation, the product 

30 resuspended in at least 10 |il of water or appropriate buflFer and dialyzed against water. 
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FoUoiving oxidation of the diol groups at the 5' ends of the mRNAs. the derivatized 
oligonucleotide was joined to the resulting aldehydes as described in Example 10. 

EXAMPLE 10 

Ligature of Aldehydes of mRNA to n^Hyatized niiann..Mo».;w^ 
The oxidized mRNA was dissolved in an acidic medium such as 50 ul of sodium 
acetate pH 4^. Rfly nl of a solution of the derivatized oligonucleotide were added in order 
to obtain an mRNA:deiivatized oBgonucleotide ratio of 1 :20. n,e mixture was reduced with 
a borohydride and incubated for 2 h at 3rc or overnight (14 h) at 10°C. The mixture was 
then ethanol precipitated, resuspended in 10 ^1 or more of water or appropriate buffer and 
dialyzed against distilled water. If desired, the resulting product may be analyzed using 
aoylamide gel electrophoresis, HPLC analysis, or otiier conventional techniques. 

Following the attachment of the derivatized oligonucleotide to the mRNAs, a reverse 
transcription reaction may be perfonmed as described in Example 1 1 below. 
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EXAMPLE 11 

Reverse Transcription of mRNAs T..pat,.r^ to DerivatiypH nii gpnuclentiH^. 

An oKgodeoxyribonudeotide was derivatized as foUows. Three OD units of an 
oligodeoxyribonucleotide of sequence 5'ATCAAGAA1TCGCACGAGACCATrA3' (SEQ 
ID N0:3) having 5'-0H and 3'-P ends were dissolved in 70 of a 1.5 M 
hydroxybenzotriazole solution. pH 5.3. prepared in dimetiiylformamideAvater (75:25) 
containing 2 pg of l-ethyl-3-(3-dimetiiylaminopn>pyl)cartodiimide. The mixture was 
incubated for 2 h 30 min at 22X and tiien predpitaled twice in LiQOVacetone. The pellet 
was resuspended in 200 p] of 0.25 M hydrazine and incubated at S'C from 3 to 14 h. 
FoUowing the hydrazine reaction, the mixture was precipitated twice in LiC104/acetone. 

nie messenger RNAs to be reverse transcribed were extracted from blocks of 
placenta having sides of 2 cm which had been stored at -80»C. The total RNA was extracted 
using conventional acidic phenol techniques. Oligo^T chromatography was used to purify 
the mRNAs. The integrity of the mRNAs was checked by Northern-blotting. 
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Hie diol groups on 7 pg of the placental mRNAs were oxidized as described above in 
Example 9. The derivatized oligonucleotide was joined to the mRNAs as described in 
Example 10 above except that the precipitation step was replaced by an exclusion 
chromatography step to remove derivatized oUgodeoxyribonucleotides which were not joined 
to mRNAs. Exclusion chromatography was perfbimed as foUows: 

Ten ml of Uhrogd AcA34 (BioSepra#230151) gel, a mix of agarose and aaylamide. 
were equilibrated in 50 ml of a solution of 10 mM Tris pH 8.0, 300 mM NaCl, 1 mM EDTA, 
and 0.05% SDS. The mbcture was allowed to sediment. The supernatant was eliminated and 
the gd was resuspended in 50 ml of buffer. This procedure was repeated 2 or 3 times. 

A glass bead (diameter 3 mm) was introduced into a 2 ml disposable pipette Oength 
25 an). The pipette was filled with the gel suspension until the height of the gd stabilized at 
1 cm fi-om the top of the pipette. The column was then equilibrated with 20 ml of 
equilibration buffer (10 mM Tris HCl pH 7.4, 20 mM NaCl). 

Ten Ml of the mRNA whidi had reacted with the derivatized oUgonudeotide were 
mixed in 39 Hi of 1 0 mM urea and 2 Ml of blue-glycero! buffer, whidi had been prepared by 
disso^ing 5 mg of bromophenol blue in 60% glycerol (v/v), and passing the mixture through 
a 0.45 Mm diameter filto-. 

The column was then loaded with the mRNAs coupled to the oligonudeotide. As 
soon as the sample had penetrated, equilibration buffer was added. Hundred m1 fiactions were 
then coUected. Derivatized oligonudeotide whidi had not been attadied to mRNA appeared 

in fiactionie and later fractions. Thus, fiactions 3 to 15 were combined and predpitated 
withethanoL 

To determine whether the derivatized oligonudeotide was actuafly linked to mRNA, 
one tenth of the combined fiactions were spotted twice on a nylon membrane and hybridized 
to a radioactive probe using conventional techniques. The labded probe used in these 
hybridizations was an oligodeoxyribonudeotide of sequence 
5TAATGGTCTCGTGCGAATrCrrGAT3> (SEQ ID N0:4) anticomplementary to the 
derivatized oligonudeotide. A signal observed after autoradiography, indicated that the 
derivatized oligonudeotide had been truly joined to tiie mRNA. 

•Die remaining nine tentii of die mRNAs which had reacted with the derivatized 
oligonudeotide was reverse transcribed as foUows. A reverse transcription reaction was 
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carried out with reverse transcriptase foUowing the manufecturei's instnictions and 50 pmol 
" of nonamers with random sequence as primcfs. 

To ensure that reverse transcription had been carried out through the cap structure, 
two types of e}q)eriments were perfbnned. 
5 In the first approach, after elimination of RNA of the cDNA;RNA heteroduplexes 

obtained from the reverse transcription reaction by an alkaline hydrolysis, a portion of the 
resuWng single stranded cDNAs was spotted on a positively charged membrane and 
hybridized, using conventional methods, to a labeled probe having a sequence identical to 
that of the derivatized oUgonucleotide. Control spots containing, 1 pmol, 100 finol, 50 finol, 
10 10 finol and 1 finol of a control oligodeoxyribonucleotide of sequence identical to that of the 
derivatized oligonucleotide were included. The signal observed in the spots containing the 
cDNA indicated that approximately 15 finol of the derivatized oligonucleotide had been 
reverse transcribed. These results demonstrate that the reverse transcription can be 
performed through the cap and, in particular, that reverse transcriptase crosses the 5'-P-P-P- 
15 5' bond ofthecq) of eukaryotic messenger RNAs. 

In the second type of experiment, the smgle stranded cDNAs obtained fi^om the above 
first strand synthesis were used as template for PCR reactions. Two types of reactions were 
canried out. Rrst, specific amplification of the mRNAs for alpha globin. dehydrogenase, ppl5 
and elongation feaor E4 were carried out using the foUowing pairs of 
20 oligodeojqrribonucleotide primers. 



alpha-globin 

GLO-S: 5'CCG ACA AGA CCA ACG TCA AGG CCG C3' (SEQ ID N0.5) 
GLO-As: 5TCA CCA GCA GGC AGT GGC TTA GGA G 3' (SEQ ID N0;6) 

25 

ddiydrogoiase 

3 DH-S: 5'AGT GAT TCC TGC TAC TTT GGA TGG C3' (SEQ ID N0:7) 
3 DH-As: 5'GCT TGG TCT TGT TCT GGA GTT TAG A3' (SEQ ID N0:8) 

30 ppi5 

PP15-S: 5TCC AGA ATG GGA GAC AAG CCA ATT T3* (SEQ ID N0:9) 
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PPl 5.As: 5'AGG GAG GAG GAA ACA GCG TGA GTC (SEQ ID NO: 10) 

Elongation fector E4 
EFAl-S: 5'ATG GGA AAG GAA AAG ACT CAT ATC A3' (SEQ ID N0:1 1) 
5 EFl A-As: 5' AGC AGC AAC AAT CAG GAC AGC ACA G3' (SEQ ID N0:12) 

Second, non spedfic amplifications wctc also carried out with the antisaise 
oligodeoxyribonucleotides of the pairs described above and with a primer derived from the 
sequence of the derivatized oUgodeoxyribonucleotide 

10 (5*ATCAAGAATTCGCACGAGACCATTA3') (SEQ ID NO:13). 

One twentieth of die foUowing RT-PCR product samples were run on a 1.5% 
agarose gel and stained with ethidium bromide. 

Sample 1; The products of a PCR reaction using the globin primers of SEQ ID NOs 
5 and 6 in the presence of cDN A 
1 5 Sample 2: The products of a PCR reaction using the globin primers of SEQ ID NOs 

5 and 6 in the absence of added cDNA 

Sample 3: The products of a PCR reaction using the dehydrogenase primers of SEQ 
ID NOs 7 and 8 in the presence of cDNA 

Sample 4: The products of a PCR reaction using the dehydrogenase primers of SEQ 
20 ID NOs 7 and 8 in the absaice of added cDNA 

Sample 5: The products of a PCR reaction using the ppl5 primm of SEQ ID NOs 9 
and 10 in the presence of cDNA 

Sample 6: The products of a PCR reaction using the ppl 5 primers of SEQ BD NOs 9 
and 10 in the absence of added cDNA 
25 Sample 7: The products of a PCR reaction using the EIF4 primers of SEQ ID NOs 

1 1 and 12 in the presence of added cDNA 

Sample 8: The products of a PCR reaction using the EIF4 primers of SEQ ID NOs 
1 1 and 12 in the absence of added cDNA 

A band of tiie aze ©cpected for the PCR product observed only in samples 1, 3, 
30 5 and 7, thus indicating the presence of the corresponding sequence in the cDNA population. 
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PGR reactions were also canied out with the antisense oligonucleotides of the globin 
and dehydrogenase primers (SEQ ID NOs 6 and 8) and an oligonucleotide whose sequence 
corresponds to that of the derivatized oligonucleotide. The presence of PGR products of the 
expected size in the samples equivalent to above samples 1 and 3 indicated diat the 
5 derivatized oligonucleotide had been linked to mRNA. 

The above examples summarize the chemical procedure for enriching mRNAs for 
those having intact 5' ends as illustrated in Figure 1. Further detail regarding the chemical 
approaches for obtaining such mRNAs are disclosed in Internationa] Application No. 

10 W096/34981, published November 7, 1996. which is incorporated herein by reference. 
Strattgies based on the above chemical modifications to the 5' cap stmcture may be utilized 
to generate cDNAs sdected to include the 5' aids of the mRNAs from which thqr derived. 
In one version of sudi procedures, the 5' ends of the mRNAs are modified as described 
above. Tha-eafter, a reverse transcription reaction is conducted to extend a primer 

15 complementary to the 5' end of the mRNA. Single stranded RNAs are eliminated to obtain a 
population of cDNA/raRNA heteroduplexes in which the mRNA includes an intart 5' end. 
The resuhing heteroduplexes may be captured on a solid phase coated with a molecule 
enable of intaacting with the molecule used to derivatize the 5' end of the mRNA. 
Thereafter, the strands of the heteroduplexes are separated to recover single stranded first 

20 pDNA strands which mclude the 5' end of the mRNA. Second strand cDNA synthesis may 
then proceed uang conventional tediniques. For example, the procedures disclosed in WO 
96^981 or in Ganrind. et al.. Genomics 37:327-336, 1996. the disclosures of which are 
incorporated herein by reference, may be employed to select cDNAs which include the 
sequence daived fi-om the 5' end of the coding sequence of the mRNA. 

25 Following ligation of the oligonucleotide tag to the 5' cap of the mRNA, a 

reverse transcription reaction is conducted to extend a primer complementary to the 
mRNA to the 5' end of the mRNA. Following elimination of the RNA component of the 
resulting heteroduplex using standard techniques, second strand cDNA synthesis is 
conducted with a primer complementary to the oligonucleotide tag. 
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2. Enzymatic Methods for Obtaining mRN As having fntart V Fn^c 

Other techniques for selecting cDNAs extending to the 5' end of the mRNA from 
which they are derived are folly enzymatic. Some vereions of these techniques are disclosed 
in Dumas Mine Edv^rds J.B. (Doctoral Thesis of Paris VI Univeisity, Le clonage des ADNc 
compiets: difficuhes et perspectives nouveUes. Appoits pour I'etude de la regulation de 
Tocpression de la tiyptophane hydroxylase de rat, 20 Dec. 1993), EPO 625572 and Kato et 
al.. Gene 150:243-250. 1994, the disclosures of which are incorporated herein by reference. 

Briefly, in such approaches, isolated mRNA is treated with alkaline phosphatase to 
remove the phosphate groups present on the 5' ends of uncapped incomplete mRNAs. 
FoUowing this procedure, the cap present on foil length mRNAs is enzymatically removed 
with a decapping enzyme such as T4 polynucleotide kinase or tobacco acid pyrophosphatase. 
An oUgonucIeotide. which may be either a DNA oligonucleotide or a DNA-RNA hybrid 
oligonucleotide having RNA at its 3' end, is then ligated to the phosphate present at the 5' 
end of the decapped mRNA using T4 RNA Kgase. The oligonucleotide may indude a 
restriction sitetofedUtatecloningofthecDNAsfollowingtheir synthesis. Example 12 below 
describes one enzymatic method based on the doctoral thesis of Dumas. 



EXAMPLE 12 

Enzymatic App roach for Obtaining 5' F.STi 
Twenty micrograms of PolyA+ RNA were dephosphoiylated using Calf Intestinal 
Phosphatase (Biolabs). After a phenol chloroform extraction, the cap structure of mRNA 
was hydiolysed using the Tobacco Add Pyrophosphatase (purified as described by ShinsW et 
oL ., Biochemistry 15: 2185-2190, 1976) and a hemi 5T)NA/RNA-3' oligonudeotide havina 
an unphosphoiylated 5' end, a stretdi of adenosine ribophosphate at the 3' end, and an EcoRI 
site near the 5' end was ligated to the 5T ends of mRNA using the T4 RNA ligase (Biolabs). 
Oligonucleotides suitable for use in this procedure are preferably 30 to 50 bases in length. 
Oligonucleotides having an unphosphoiylated 5' end may be synthesized by adding a 
fluorochrome at the 5' end. The inclusion of a stretch of adenosine ribophosphates at the 3' 
end of the oKgonudeotide increases ligation effidency. It will be appreciated that the 
30 oligonudeotide m^ contain cloning sites other than EcoRI. 
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FoUowing Ugation of the oligonucleotide to the phosphate present at the 5' end of 
• the decapped mRNA, first and second strand cDNA synthesis is carried out using 
conventional methods or those specified in EPO 625,572 and Kato et al. supra, and 
Dumas MUne Edwards, supra, the disclosures of which are incorporated herein by 
reference. The resulting cDNA may then be ligated into vectors such as those disclosed 
in Kato et al., supra or other nucleic add vectors known to those skilled in the art usino 
techniques such as those described in Sambrook ei al.. Molecular Cloning: A Laboratory 
Manual 2d Ed.. Cold Spring Harbor Uboratoiy Press. 1989, the disclosure of which is 
incorporated herein by reference. 

n. Obtention and Characterization of the 5' ESTs of the Present Invention 

The 5' ESTs of the present invention were obtained using the aforementioned 
chemical and enzymatic approaches for enrichmg mRNAs for those having intact 5' ends 
as decribed below. 

1. Obtention of 5' ESTS Using mRNAs with Intact 5' FnH^ 

First, mRNAs were prepared as described in Example 13 below. 



EXAMPLE 13 

20 Preparation o f mRNA With Intact 5' FnHs 

Total human RNAs or polyA* RNAs derived fix)m 29 diflFerent tissues were 
respectivdy purchased fiom LABIMO and CLONTECH and used to generate 44 cDNA 
Ubraries as foHows. The purchased RNA had been isolated from cells or tissues using acid 
guanidium thiocyanate-phenol-chlorofomi extraction (Chomczyniski and Sacchi, Analytical 
25 Biochemistry 162: 156-159. 1987). PolyA* RNA was isolated from total RNA (LABIMO) 
by two passes of oligo dT chromatography, as described by Aviv and Leder, Proc. Natl. 
Acad Sci. USA 69:1408-1412, 1972 in order to eliminate ribosomal RNA 

The quaKty and the integrity of the polyA+ RNAs were checked.. Northern blots 
hybridized with a globin probe were used to confirm that the mRNAs were not degraded. 
Contamination of the polyA' mRNAs by ribosomal sequences wras checked using Northern 
blots and a probe derived from the sequence of the 28S rRNA. Preparations of mRNAs with 
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less than 5% of rRNAs were used in library constructioa To avoid constructing Ubraiies 
with RNAs contaminated by exogenous sequences (prokaryotic or fungal), the presence of 
bacterial 16S ribosomal sequences or of two highly expressed fiingal mRNAs was examined 
using PCR. 

FoBowing preparation of the mRNAs. the above described chemical and/or the 
enzymatic procedures for enriching mRNAs for thoses having intact 5' ends were employed 
to obtain 5' ESTs fiom various tissues. In both approaches, an oBgonudeotide tag was 
attached to the 5' ends of the mRNAs. The oligonucleotide tag had an EcoRI site therein to 
fecilitate later cloning procedures. To feciHtate the processbg of single stranded and double 
stranded cDNA obtained in the construction of the Kbrairies, the same nucleotidic sequence 
was used to design the ligated oligonucleotide in both chemical and enzymatic approaches. 
Nevertheless, in the chemical procedure, the tag used was an oligodeoxyribonucleotide which 

was linked to the cap of the mRNA whereas in the enzymatic Hgation, the tag was a chimeric 
hemi 5'DNA/RNA3' oligonucleotide which was ligated to the 5' end of decapped mRNA as 
1 5 described in example 1 2. 

FoUowing attachment of the oUgonucleotide tag to the mRNA by either the chemical 
or enzymatic methods, the btegrity of the mRNA was examined by performing a Northern 
blot with 200 to 500 ng of mRNA using a probe complementary to the oKgonudeotide tag 
before performing the first strand synthesis as described in example 14. 



10 



20 



25 



EXAMPLE 14 

cDNA Synthesis Using mRN A Temp late?; Having Intact y FhHq 
For the mRNAs joined to oKgonudeotide tags using both the diemical and enzymatic 
methods, first strand cDNA synthesis was performed using the Superscript U (Gibco BRL) or 
the Rnase H Minus M-MLV (Promega) reverse transcriptase with random nonamere as 
primers. In order to protect internal EcoRI sites in the dDNA fi-om digestion at later steps in 
the procedure, methylated dCTP was used for first strand synthesis. After removal of RNA 
by an alkaline hydrolysis, the first strand of cDNA was piBdpitated using isopropanol in order 
to eliminate residual primers. 

For both the chemical and the enzymatic methods, the second strand of the cDNA 
was synthesized with a Klenow fiagment using a primer corresponding to the 5' end of the 
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ligated oKgonudeotide described in Example 12. Preferably, the primer is 20-25 bases in 
length. Methylated dCTP was also used for second strand synthesis in order to protect 
internal EcoRI sites in the cDNA fiom digestion during die cloning process. 

FoBowing cDNA synthesis, the cDNAs were doned into pBIueScript as described in 
5 Example 15 bdow. 



EXAMPLE 15 

Cloning of cDNAsderived from m RNA with intart 5' end.<s intn RI..A«;,>rip t 
FoUowing second strand synthesis, the ends of the cDNA were blunted with T4 DNA 
polymerase (Biolabs) and the cDNA was digested with EcoRI. Since methylated dCTP was 
used during cDNA synthesis, the EcoRI site present in the tag was the only hemi-methylated 
site, hence the only site susceptible to EcoRI digestion. The cDNA was then size fiactionated 
using exclusion chromatography (AcA. Biosepra) and evictions corresponding to cDNAs of 
more than 150 bp were pooled and ethanol precipitated. The cDNA was directionally clonal 
into the Smal and EcoRI ends of the phagemid pBlueScript vector (Stiatagene). The ligation 
mixture was dectroporated into bacteria and propagated under appropriate antibiotic 
selectioa 
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Clones containing the oligonucleotide tag attached were then selected as described in 
Example 16 below. 



EXAMPLE 16 

Selection of ClnnRs H aving the Oliponucleotide Ta g Attachftri Thpr«^n 
The plasmid DNAs containing 5' EST libraries made as described above were 
purified (Qiagen). A positive selection of the tagged clones was performed as follows. 
25 Briefly, in this selection procedure, the plasmid DNA was converted to single stranded DNA 
using gene H endonuclease of die phage Fl in combination with an exonuclease (Chang etoL, 
Gene 127:95-8, 1993) such as exonuclease ffl or T7 gene 6 exoraidease. The resultino 
single stranded DNA was then purified using paramagnetic beads as described by Fry et al., 
Biotechniques, 13: 124-131. 1992. In this procedure, the single stranded DNA was 
hybridized with a biotinyiated oUgonudeotide having a sequence corresponding to the 3' end 
of the oUgonudeotide described in Example 13. Preferably, the primer has a length of 20-25 
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bases. Clones including a sequence complementaiy to the biotinylated oligonucleotide were 
■ captured by incubation with streptavidin coated magnetic beads followed by magnetic 
selection. After capture of the positive clones, the plasmid DNA was released fiom the 
magnetic beads and converted into double stranded DNA using a DNA polymerase such as 
the ThermoSequenase obtained from Amersham Phaimada Biotech. Ahematively, 
protocoles sudi as the one described in the Gene Trapper kit available fiom Gibco BRL may 
beused. The double stranded DNA was then electroporated into bacteria. The percentage of 
positive clones having the 5' tag oKgonucIeotide was estimated to typically rank between 90 
and 98% uang dot blot analysis. 

FoUowing electroporation, the Ubraries were ordered in 384-microtiter plates (MTP). 
A copy of the MTP was stored for future needs. Then the libraries were transferred into 96 
MTP and sequenced as described below. 



EXAMPLE 17 

^5 Seouendng of Inserts in Sdected Clones 

Plasmid inserts were first amplified by PGR on PE 9600 thermocyclenj (Perkin-Ekner, 
Applied Biosystems Division, Foster City, CA), using standard SETA-A and SETA-B 
primers (Genset SA), AmpUTaqGold (Perkin-Elmer), dNTPs (Boehringer), buffer and cycling 
conditions as recommended by the Peridn-Ehner Corporatioa 

PCR products were then sequenced using automatic ABI Prism 377 sequcaicers 
(Peridn Elmer). Sequencing reactions were performed using PE 9600 thermocyclers with 
standard dye-primer chemistry and TTiennoSequenase (Amersham Pharroada Biotech). The 
primers used were dther T7 or 21M13 (available from Genset SA) as appropriate. TTie 
primers were labded with the JOE, FAM, ROX and TAMRA dyes. The dNTPs and ddNTPs 
used in the sequendng reactions were purdiased from Boehringer. Sequencing buffer, 
reagent concentrations and cycling conditions were as recommended by Amersham. 

Following the sequendng reaction, the samples were precipitated with ethanol. 
resuspended in formaraide loading buffer, and loaded on a standard 4% acrylamide gd. 
Electrophoresis was performed for 2.5 hours at 3000V on an ABI 377 sequencer, and 
the sequence data were collected and analyzed using the ABI Prism DNA Sequendng 
Analysis Software, version 2.1.2. 
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2. Computer analysis of the Ohtained 5' FST^ C onstruction of NetGene anri Sia n«lT,» 
- databases 

The sequence data fiom the 44 cDNA libraries made as described above were 
transferred to a proprietaiy database, where quality control and validation steps were 
perfoimed. A proprietary base^aller, working using a Unix system, automatically flagged 
suspect peaks, taking into account the shape of the peaks, the inter-peak resolution, and the 
noise levd. The proprietaiy base-caller also performed an automatic trimming. Any stretch 
of 25 or fewer bases having more than 4 suspect peaks was considered unreliable and was 
discarded. Sequences corresponding to cloning vector or Ugation oUgonucleotides were 
automaticallyremovedfromdieEST sequences. However, the resulting EST sequences may 
contain 1 to 5 bases belonging to the above mentioned sequences at their 5' end. If needed, 
these can easily be removed on a case to case basis. 

FoUowing sequencing as described above, the sequences of the 5' ESTs were entered 
in NetGene™, a proprietary database called for storage and manipulation as described below. 
It win be appreciated by those skilled m the art that the data could be stored and manipulated 
on any medium which can be read and accessed by a computer. Computer readable media 
include magnetically, optically, or electronically readable media. For ocample, the computer 
readable media may be a hard disc, a floppy disc, a magnetic tape, CD-ROM, RAM, or ROM 
as wdl as other types of other media known to those skilled in the art. 

In addition, the sequence data may be stored and manipulated in a variety of data 
processor programs in a diversity of formats. For instance, the sequence data may be stored 
as text in a word processing fiUe, such as Microsoft WORD or WORDPERFECT or as an 
ASCn file in a variety of database programs femiliar to those of skiU in the art, such as DB2, 
SYBASE, or ORACLE. 

The computer readable media on which the sequence information is stored may be in 
a personal computer, a networic, a server or other computer systems known to those skilled in 
the art. The computer or other system preferably includes the stoi^e media described above, 
and a processor for accessing and manipulating the sequence data. Once the sequence data 
has been stored, it may be manipulated and searched to locate those stored sequences which 
contain a desired nucleic acid sequence or which encode a protein having a particular 
functional domain. For example, the stored sequence information may be compared to other 
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known sequences to identify homologies, motife impUcated in biological fiinction, or 
' structural motife. 

Programs which may be used to seardi or compare the stored sequences include the 
MacPattem (EMBL). BLAST, and BLAST2 program series (NCBI), basic local alignment 
5 search tool programs for nucleotide (BLASTN) and peptide (BLASTX) comparisons 
(Altschul et al, J. MoL BioL 215: 403, 1990) and FASTA (Pearson and Upman. Proc. Natl 
Acad Sci. USA 85: 2444. 1988). The BLAST programs then extend the alignments on the 
basis of defined match and mismatch oiteria. 

Motifs which may be drtected using the above programs and those desaibed in 

10 Example 28 include sequences encoding leucine zippers, helix-tum-helbc motifs, glycosylation 
sites, ubiquitination sites, alpha heUces, and beta sheets, signal sequences encoding signal 
peptides which direct the secretion of the encoded proteins, sequences impUcated m 
transcription r^ation such as homeoboxes, acidic stretches, enzymatic active sites, 
substrate bindii^ sites, and oizynnatic cleavage sites. 

15 Before searching the cDNAs in the NetGene™ database for sequence motifs of 

interest, cDNAs derived fix)m mRNAs which were not of interest were identified and 
eliminaled fiiom fijrther consideration as described in Example 18 bdow. 

EXAMPLE 18 

2° Elimination of Undesired Sequences fi-om Further Consideration 

5' ESTs in the NetGene™ database whidi were daived from undesired sequences 
such as transfer RNAs, ribosomal RNAs, mitochondrial RNAs. prokaiyotic RNAs, fiingal 
RNAs, Ahi sequences, LI sequences, or repeat sequences were identified using the FASTA 
and BLASTN programs with the parameters listed in Table I. 

25 To eliminate 5' ESTs oicoding tRNAs fi-om fiirther consideration, the 5' EST 

sequences were compared to the sequences of 1 190 known tRNAs obtained fi-om EMBL 
release 38, of which 100 vra-e human. The comparison was performed using FASTA on 
both strands of the 5' ESTs. Sequences having more than 80% homology over more dian 60 
nucleotides were identified as tRNA. Of the 144,341 sequences screened, 26 were identified 

30 as tRNAs and eKminated fiom fiirther consideratioa 
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To eliminate 5' ESTs encoding rRNAs from further conaderation. the 5' EST 
sequences were compared to the sequences of 2497 known rRNAs obtained from EMBL 
release 38, of which 73 were human. The comparison was performed using BLASTN on 
both strands of the 5' ESTs with the parameter S=108. Sequences having moK than 80% 
homology over stretches longer than 40 nucleotides were identified as rRNAs. Of the 
144,341 sequences screened, 3,312 were identified as rRNAs and eliminated from fiirther 
considoadon. 

To eliminate 5' ESTs encoding mtRNAs from fiirther consideration, the 5' EST 
sequences were compared to die sequences of the two known mitochondrial genomes for 
which the entire genomic sequences are available and aU sequences transcribed from these 
mitochondrial genomes including tRNAs. rRNAs, and mRNAs for a total of 38 sequences. 
The comparison was performed using BLASTN on both strands of the 5' ESTs with the 
parameter S=108. Sequences having more than 80% homology over stretches longer than 40 
nucleotides were identified as mtRNAs. Of the 144.341 sequences screened, 6,110 were 
15 idoitified as mtRNAs and eliminated from fiirther conaderation. 

Sequences which might have resuked fiom exogenous contaminants were eliminated 
from fiirther consideration by comparing die 5' EST sequences to release 46 of the EMBL 
bacterial and fimgal divisions using BLASTN with the parameter S=144. All sequences 
having more than 90% homology over at least 40 nucleotides were identified as exogenous 
contaminants. Of the 42 cDNA Ubraries examined, the average pen:entages of prokaryotic 
and fiingal sequences contained therein were 0.2% and 0.5% respectively. Among these 
sequences, only one could be identified as a sequence specific to fimgi. The others were 
either fiingal or prokaiyotic sequences having homologies with vertebrate sequences or 
inchiding repeat sequences which had not been masked during the electronic comparisoa 
25 In addition, the 5' ESTs were compared to 6093 Alu sequaices and 1115 LI 

sequences to mask 5' ESTs containing such repeat sequences. 5' ESTs including THE and 
MER repeats, SSTR sequences or satellite, micro-satellite, or telomeric repeats were also 
eliminated from fiirther consideration. On average, 1 1.5% of the sequences in the Kbraries 
contained repeat sequences. Of diis 1 1.5%, 7% contained Alu repeats, 3.3% contained LI 
repeats and the remaining 1.2% were derived from die other screened types of repetitive 
sequences. These percentages are consistent with those found in cDNA libraries prepared by 
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other groups. For example; the cDNA libraries of Adams et al. contained between 0% and 
- 7.4% Alu repeats depending on the source of the RNA which was used to prepare the cDNA 
Ubraiy (Adams et al. , NcOure 377: 1 74. 1996). 

5 The sequences of those 5' ESTs remaining after the elimination of undesirable 

sequaices were compared with the sequences of known human mRNAs to determine the 
accuraqr of the sequoidng procedures described above. 

EXAMPLE 19 

1° MeasuremoTt of Sequencin g Accuracy hv Comparison to Known Seg iipairp.; 

To fijrther determine the accuracy of the sequencing procedure desaibed above, the 
sequaices of 5' ESTs derived from known sequences were identified and compared to the 
original known sequences. First, a FASTA analysis with overhangs shorter than 5 bp on both 
ends was conducted on the 5' ESTs to identify those matching an entry in the public human 

15 mRNA database. The 6655 5' ESTs which matched a known human mRNA were then 
reaUgned with their cognate mRNA and dynamic programming was used to include 
substitutions, insertions, and deletions in the Ust of "mors" which would be recognized. 
Errors occurring in the last 10 bases of the 5' EST sequences were ignored to avoid the 
indusion of spurious cloning ates in the analysis of sequencing accuraqr. 

20 . analysis revealed thai the sequaices mcorporated in the NrtGeie™ database had 

an accuracy of more than 99.5%. 

To determine the rfSciency with which the above selection procedures sdect cDNAs 
which include the 5' ends of their corresponding mRNAs. the foUowing analysis was 
25 paformed. 

EXAMPLE 20 
DetCTmination of Eflfidencv of 5' EST Selection 
To determine the efiSdaicy at which the above selection procedures isolated 5' ESTs 
30 which included sequences dose to the 5' end of the mRNAs from which they derived, the 
sequences of the ends of the 5' ESTs derived from the dongation fector 1 subunit a and 
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ferritin heavy chain genes were compared to the known cDNA sequences of these genes. 
Since the transcription start sites of both genes are weU characterized, they may be used to 
determine the percentage of derived 5' ESTs which incbded the authentic transcription start 



stes. 



For both genes, more than 95% of die obtained 5' ESTs actuaUy included sequences 
dose to or upstream of the 5' end of the corresponding mRNAs. 

To extend the analysis of the reliability of the procedures for isolating 5' ESTs from 
ESTs in the NetGene™ database, a similar analysis was conducted using a database 
composed of human mRNA sequences extracted from GenBank database release 97 for 
comparison. The 5* ends of more than 85% of 5' ESTs derived from mRNAs mduded in the 
GeneBank database were located close to the 5' ends of the known sequence. As some of 
the mRNA sequences available in the GenBank database are deduced fix)m genomic 
sequences, a 5' end matdiing with these sequences will be counted as an mtemal matdt 
Thus, the method used here underestimates the yidd of ESTs including the authentic 5' ends 
1 5 of thdr correspondmg mRNAs. 

The EST libraries made above included multiple 5' ESTs derived from the same 
mRNA. The sequences of such 5' ESTs were compared to one another and the longest 5' 
ESTs for eadi mRNA were identified. Overiapping cDNAs were assembled into continuous 
20 -sequences (contigs). The resuWng continuous sequences were then compared to pubUc 
databases to gauge their similarity to known sequences, as described in Example 21 below. 

EXAMPLE 21 

Chistering of the 5' ESTs and ralculaiion of Npveltv Indices fo r cDNA T.ihntripg 
For each sequenced EST library, the sequences were clustered by the 5' end. Each 
sequence in the library was compared to the others with BLASTN2 (direct strand, parameters 
8=107). ESTs with High Scoring S^ent Pairs (HSPs) at least 25 bp long, having 95% 
identical bases and beginning doser than 10 bp from each EST 5' end were grouped. The 
longest sequence found in the cluster was used as representative of the group. A global 
dustering between Ubraries was then perfoimed leading to the definition of super-contigs. 
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To assess the yidd of new sequences whhin the EST b"braries. a novdty rate (NR) 
was defined as: NR= 100 X (Number of new unique sequences found in the Kbraiy/Total 
number of sequences from the Hbrary). TypicaUy. novdty rating ranged between 10% and 
41% depending on the tissue from which the EST library was obtained. For most of the 
Hbraries, the random sequencing of 5' EST Kbraries was pursued until the novdty rate 
reached 20%. 



m 



Following characterization as described above, the collection of 5' ESTs i 
NetGene™ was screened to identify those 5' ESTs bearing potential signal sequences as 
1 0 described in Example 22 below. 



EXAMPLE 22 
Identificatio n of Potentia] Signal Sequences in S' ESTs 
The 5' ESTs in the NetGene™ database were screened to identify those having an 
1 5 uninterrupted open reading fiiame (ORF) longer than 45 nudeotides beginning with an ATG 
codon and extending to the end of the EST. Approximately half of the cDNA sequences in 
NetGene™ contained sudi an ORF. The ORFs of these 5' ESTs were then seardied to 
identify potential signal motift using slight modifications of the procedures disclosed in Von 
Hdjne. Nucleic Acids Res. 14:4683-4690. 1986. the disdosure of whidi is incorporated 
20 .herein by reference. Those 5' EST sequences encoding a stretch of at least 15 amino add 
long witii a score of at least 3.5 in the Von Hdjne signal peptide identification matrix were 
considered to possess a signal sequence. Those 5' ESTs which matched a known human 
mRNA or EST sequence and had a 5' end more than 20 nudeotides downstream of the 
known 5' end were exchided from further analysis. The remaining cDNAs having signal 
25 sequences therein wore included in a database called SignalTag™. 

To confirm the accuracy of the above method for identifying agnal sequences, the 
analysis of Example 23 was performed. 
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EXAMPLE 23 

Confirmation of Awairacv of Identifir ation of Pntmrial Signal Seg iiMir es in S' RSTs 
The accuracy of the above procedure for identifying signaJ sequences encoding signal 
peptides was evaluated by applying the method to the 43 amino acids located at tlic N 
temiinus of all human SivissProt proteins. The computed Von Hcijne score for each protein 
was compared with the known characterization of Uic protein as being a secf«ed protein or a 
non-secreted protein. In this manner, the number of non-secreted proteins having a score 
higher than 3.5 (false positives) and the number of secreted proteins having a score lower 
than 3.5 (false n^atlves) could be calculated. 

Using the results of the above analysis, the probability that a peptide encoded by the 
5' region of the mRNA is in fact a genuine signal peptide based on its Von Heijne's score was 
calculated based on either the assumption that 10% of human proteins are secreted or the 
assumption that 20% of human proteins are secreted. The results of this analysis are shown 
in Figure 2 and table IV. 

Using the above method of identification of secretory proteins. 5' ESTs of the 
following polypeptides known to be secreted were obtained: human glucagon, gamma 
interferon induced monokine precursor, secreted cyclophilin-like protein, human pleiouopin. 
and human biotinidase precursor. Thus, the above meUiod successfiilly identified those 5' 
ESTs which encode a signal peptide. 

To confirm tiiat the signal peptide encoded by tiie 5' ESTs actually fiinctions as a 
signal peptide, the signal sequences fixim tiie 5' ESTs may be cloned into a vector designed 
for tiie identification of signal peptides. Such vectors are designed to confer tiie ability to 
grow in selective medium only to host cells containing a vector with an operably linked signal 
sequence. For example, to confirm tiiat a 5' EST encodes a genuine signal peptide, tiie signal 
sequence of the 5' EST may be inserted upstream and in fi^ witii a non-secreted form of 
tiie yeast invertase gene in signal peptide selection vectors such as tiiose described in U.S. 
Patent No. 5,536,637, the disclosure of which is incorporated hetdn by reference. Growtii of 
host cells containing signal sequence selection vectors witii tfie coriBctiy inserted 5' EST 
signal sequence confirms tiiat tiie 5' EST encodes a genuine signal peptide. 
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Akernativdy, the presence of a signal peptide may be confinned by cloning the 
- extended cDNAs obtained using the ESTs into expression vectore such as pXTl (as 
described below in example 30). or by constructing promoter-signal sequence^reporter gene 
vectors which encode fiision proteins between the signal peptide and an assayable reporter 
protem. After introduction of these vectors into a suitable host cell, such as COS cells or 
NIH 3T3 cells, the growth medium may be harvested and analyzed for the presence of the 
secreted proteia The medium fiom tiiese cells is compared to the medium from control cells 
containing vectors lacking the signal sequence or extended cDNA insert to identify vectors 
which encode a functional signal peptide or an authentic secreted protein. 

Those 5' ESTs which encoded a signal peptide, as determined by the method of 
Example 22 above, were fiirther grouped into four cat^ories based on their homology to 
known sequoices as described in Example 24 bdow. 



EXAMPLE 24 

CategoriTation of 5' FST^ Encoding a Signal Pep tide 
Those 5' ESTs having a sequence not matching any known vertebrate sequence nor 
any pubKcly available EST sequence were designated "new." Of die sequences in the 
SignalTag™ database, 947 of the 5' ESTs having a Von Heijne's score of at least 3.5 fefl into 
this category. 

Those 5' ESTs having a sequence not matching any vertebrate sequence but matching 
a pubUcly known EST were designated "EST-ext", provided that the known EST sequence 
was extended by at least 40 nucleotides in the 5' direction. Of the sequences in the 
SignalTag™ database, 150 of the 5' ESTs having a Von Heijne's score of at least 3.5 fell into 
this cat^oiy. 

Those ESTs not matching any vertebrate sequence but matching a publicly known 
EST without extending the known EST by at least 40 nucleotides in the 5' direction were 
designated "EST." Of the sequences in the SignalTag™ database, 599 of the 5' ESTs having 
a Von Heijne's score of at least 3.5 fdl into this cat^oiy. 

Those 5' ESTs matching a human mRNA sequence but extending the known 
30 sequence by at least 40 nucleotides in the 5' direction were designated "VERT-ext." Of the 
sequences in the SignalTag™ database, 23 of the 5' ESTs having a Von Heijne's score of at 
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least 3.5 feU into this category. Included in this categoiy was a 5' EST which extended the 
known sequence of the human translocase mRNA by more than 200 bases in the 5' direction. 
A 5' EST which extended the sequence of a human tumor suppressor gene in the 5' direction 
was also identified. 

Tabic V shows the distribution of S' ESTs in each category and the number of 5' 
ESTs in each category having a given minimum von Heijne's score. 

3 . EvftlMg^ipn of Spatial and Temooml Fx pr^c sion of mRNA« Corr«.,p nnHin., 
5'ESTs or Extended cDNAs 

Each of the 5' ESTs was also cat^orized based on the tissue from which its 
corresponding mRNA was obtained, as described below in Example 25. 

EXAMPLE 25 

Categorization of Expr ession Patterns 

Table VI shows the distribution of 5' ESTs in each of the above defined categoiy 
with respect to the tissue from which the 5'ESTs of the corresponding mRNA were obtained. 

Table II provides the sequence identificaUon numbers of 5' EST sequences derived 
from brain, the categories in which these sequences fall, and the von Heijne's score of the 
signal peptides which they encode. The 5' EST sequences and the amino add sequences they 
encode are provided in the appended sequence listings. Table m provides the sequence ID 
numbers of the 5' ESTs and the sequences of the signal peptides which they encode. The 
sequences of the 5' ESTs and the polypeptides they encode are provided in Uie sequence 
Usting appended hereto. 

The sequences of DNA SEQ ID NOs: 38-195 can readily be screened for any errors 
therein and any sequence ambiguities can be resolved by resequendng a fragment containing 
sudi enors or amibiguities on both strands. Such fragments may be obtained from tiie 
plasmids stored in the inventors' laboratory or can be isolated using the tediniques described 
herein. Resolution of any such ambiguities or errors may be fedUtated by using primers 
which hybridize to sequences located dose to the ambiguous or erroneous sequences. For 
example, the primers may hybridize to sequences within 50-75 bases of the amibiguity or 
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emor. Upon resolution of an error or ambiguity, the correspondii^ corrections can be made 
in the protein sequences encoded by the DNA containing the eiror or amibiguity. 

In addition to cal^oriang the 5' ESTs with respect to their tissue of origin, the 
spatial and temporal expression patterns of the mRNAs corresponding to the 5' ESTs. as weU 
as their expression levels, may be detennined as described in Example 26 below. 
Characterization of the spatial and temporal expression pattenis and expression levels of these 
mRNAs is useful for constructing expression veaors capable of producing a desired level of 
gene product in a desired spatial or temporal manner, as will be discussed in more detail 
bdow. 

Furthermore, 5' ESTs whose corresponding mRNAs are associated with disease 
states may also be identified. For example, a particular disease may resuh from the lack of 
expression, over expression, or under expression of an mRNA corresponding to a 5' EST. 
By comparing mRNA expression patterns and quantities in samples taken from heahhy 
mdrviduals with those from individuals suffering from a particular disease, 5' ESTs 
1 5 responsible for the disease may be identified. 

It wiH be appreciated that the results of the above characteri2ation procedures for 5' 
ESTs also apply to extended cDNAs (obtainable as described below) which contain 
sequences adjacent to tiie 5' ESTs. It wiU also be appreciated that if desired, characterization 
20 may be delayed until extended cDNAs have been obtained rather tiian characterizing tiie 
ESTs thonsdves. 

EXAMPLE 26 

Evaluation of Expression Levels and Patterns of mRNAt 
25 Correspondin g to 5' RSTs or Extended cDNAq 

Expression levels and patterns of mRNAs corresponding to 5' ESTs or extended 
cDNAs (obtainable as described below in example 27) may be analyzed by solution 
hybridization with long probes as described in International Patent Application No. WO 
97/05277, the entire contents of which are hereby incorporated by reference. Briefly, a 5' 
30 EST, extended cDNA. or fiagment diereof corresponding to the gene encoding the mRNA to 
be characterized is inserted at a cloning site immediately downstream of a bacteriophage (T3, 
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T7 or SP6) RNA polymmse promoter to produce antisense RNA. Prefeiably, the 5' EST or 
extaided cDNA has 100 or more nucleotides. The plaanid is linearized and transofljed in the 
presence of ribonucleotides compriang modified ribonucleotides (i.e. biotin-UTP and DIG- 
UTP). An excess of this doubly labeled RNA is hybridized in solution with mRNA isolated 
5 from cells or tissues of interest. The hybridizations are performed under standard stringent 
conditions (40-50'C for 16 hours in an 80% formamide, 0.4 M NaQ bufiFer, pH 7-8). The 
unhybridized probe is removed by digestion with ribonudeases specific for single-stranded 
RNA ii.e. RNases CU. Tl, Phy M. U2 or A). The presence of the biotin-UTP modification 
aiables capture of the l^rid on a microtitration plate coated with strq>tavidia The presence 
10 of the DIG modification enables the hybrid to be detected and quantified by ELISA using an 
anti-DIG antibo(fy coupled to alkaline phosphatase. 

The 5' ESTs, extmied cDNAs, or fiagments thereof may also be tagged with 
nucleotide sequences tor the serial analysis of gene expression (SAGE) as disclosed in UK 
Patent Application No. 2 305 241 A, the entire contents of which are incorporated by 
15 reference. In this method, cDNAs arc prq)ared fiom a cell, tissue, organism or other source 
of nudeic add fijr which gene expresaon patterns must be determined. The resulting cDNAs 
are separated into two pools. The cDNAs in each pool are deaved with a fir« restriction 
endonudease, called an anchoring enzyme, having a recognition ate which is likdy to be 
present at least once in most cDNAs. The firagments wiiich contain the 5' or 3' most r^on 
of tiie deaved d)NA are isolated by binding to a capture medium such as strq)tavidin coated 
beads. A first oligonucleotide linker having a first sequence for hybridization of an 
arr5)lification prima" and an internal restiiction site for a so-called tagging endonudease is 
ligated to the digested dDNAs in the first pool. Digestion with the second endonudease 
produces short tag fragments fix)m the cDNAs. 

A second oligonucleotide having a second sequence for hybridization of an 
anq)lification primer and an internal restriction site is ligated to the digested cDNAs in the 
second pool. The cDNA fiagments in the second pool are also digested witii tiie tagging 
endonudease to generate short tag fragments derived from tiie cDNAs in tiie second pool. 
The tags reacting from digestion of tiie first and second pools witii tiie anchoring enzyme and 
tiie tagging endonudease are ligated to one another to produce so-called ditags. In some 
embodiments, tiie ditags are concatamerized to produce ligation products containing from 2 
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to 200 dhags. The tag sequences are then detomined and compared to the sequoices of the 
5' ESTs or extended cDNAs to determine which 5' ESTs or extended cDNAs are expressed 
in the cell, tissue, organism, or otho- source of nucleic adds &om vMch the tags were 
derived. In this way, the ocpresaon patton of the 5' ESTs or extended cDNAs in the cell, 
tissue, organian, or othw source of nucleic adds is obtained. 

Quantitative analysis ofgene expression may also be performed using arrays. Asused 
haein, the torn array means a one dimaiaonal, two dimensional, or muWdiraensional 
arrangemeait of fiilJ loigth cDNAs (i.e. extended cDNAs v^ch indude the coding sequwice 
for the signal peptide, the coding sequence for the mature proton, and a stop codon). 
extended cDNAs, 5' ESTs or fragments thereof of suflSdent length to permit specific 
detection of gaie expresaon. Preferably, the fragments are at least 15 nucleotides in length. 
More preferably, the fragments are at least 100 nucleotide long. More preferably, the 
fiagmaits are more than 100 nudeotides in length. In some embodiments, the fragments may 
be more than 500 nucleotide long. 
15 For example, quantitative analysis of gene ejqjression may be performed with fiill 

length cDNAs as defined below, extoided cDNAs, 5' ESTs, or fragments thereof in a 
conq)lemaitary DNA miooanay as desoibed by Schena et aL (Science 270:467-470, 1995; 
Proc. NatL Acad Sci. U.SA. 93:10614-10619, 1996). FuD length cDNAs, extended cDNAs, 
5' ESTs or fiagments thereof are amplified by PGR and arrayed fix)m 96-well microtiter 
plates onto silylated microscope slides using high-speed robotics. Printed anays are 
incubated in a humid chambea- to aDow rehydration of the array dements and rinsed, once in 
0.2% SDS for 1 min, twice in water for 1 min and once for 5 min in sodium boiohydride 
solution. The arrays are submerged in water for 2 min at 95°C, transferred into 0.2% SDS 
for 1 min, rinsed twice with watCT, air dried and stored in the dark at 25''C. 
25 Cdl or tissue mRNA is isolated or commerdally obtained and probes are prepared by 

a single round of reverse transcriptioa Probes are hybridized to 1 cm^ microanays under a 
14 X 14 mm glass coverslip for 6-12 hours at 60°C. Anays are washed for 5 min at 25°C in 
low stringency wash buflFer (1 x SSao.2% SDS), then for 10 min at room temperature in 
high stringency wash buffer (0. 1 x SSaO.2% SDS). Arrays are scanned in 0. 1 x SSC using a 
30 fluorescence laser scanning device fitted with a custom fitter set. Accurate diflFerential 
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expression measurements are obtained by taking the average of the ratios of two independent 
- hybridizations. 

Quantitative analysis of the expression of genes may also be perlbnned with full 
length cDNAs. extended <£)NAs. 5' ESTs, or fiagments thereof in complementaiy DNA 
5 anays as described by Retu e/ aL. {Genome Research 6:492-503, 1996). The full length 
cDNAs. extended dDNAs, 5' ESTs or fragments thereof are PCR amplified and spotted on 
membranes. Then, mRNAs originating from various tissues or cells are labeled with 
radioactive nucleotides. After hybridization and washing in contfoUed conditions, the 
hybridized mRNAs are detected by phospho-imaging or autoradiography. DupBcate 
10 e?q)eriments are performed and a quantitative analyas of diffCTentially expressed mRNAs is 
then poformed. 

Alternatively, expression analysis of die 5' ESTs or extended cDNAs can be done 
tiuough high density nucleotide arrays as described by Lockhart et aL (Nature Biotechnology 
14: 1675-1680, 1996) and Sosnowsky e/ a£ (Proc NatL Acad Sci. 94:1119-1123, 1997). 

15 OHgonudeotides of 15-50 nucleotides corre^mfing to sequences of the 5' ESTs or 
extended dJNAs are synthesized directly on die chip (Lockhart et aL, supra) or syrthesized 
and then addressed to the chip (Sosnowsky et aL, supra). Preferably, the oligonucleotides 
are about 20 nudeotides in length. 

cDNA probes labeled with an appropriate compound, such as biotin, digoxigenin 

20 or fluorescent dye, are synthesized from the appropriate mRNA population and then 
randomly fragmented to an average size of 50 to 100 nucleotides. The said probes are 
then hybridized to the drip. After washing as described in Lockhart et al, supra and 
appUcation of different electric fields (Sonowsky et al, supra.), the dyes or labeling 
compounds are detected and quantified. Duplicate hybridizations are performed. 

25 Comparative analysis of the intensity of the signal originating from cDNA probes on the 
same target oUgonucleotide in different cDNA samples mdicates a differential expression 
of the mRNA corresponding to the 5' EST or extended cDNA from which the 
oligonucleotide sequence has been designed. 
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in. Use f 5' ESTs to Qone Extended cDNAs and to Qone the Corresponding 
' Genomic DNAs 

Once 5' ESTs which include the 5' end of the conesponding mRNAs have been 
selected using the procedures described above, they can be utilized to isolate extended 
5 cDNAs which contain sequences atSacent to the 5' ESTs. The extended cDNAs may include 
the entire coding sequence of the protein encoded by the conesponding mRNA, including the 
authentic translation start site, the signal sequence, and the sequence encoding the mature 
protein remaining after cleavage of the signal peptide. Such extended cDNAs are referred to 
herein as "fiiU length dDNAs." Alternatively, the extended cDNAs may include only the 
1 0 sequence encoding the mature protein remaining after cleavage of the signal peptide, or only 
the sequence oicoding the signal pq)tide. 

Exanq)le 27 below describes a genoal method for obtainmg extended cDNAs using 
5' ESTs. Exanq)le 28 bdow provides expaimental results, using the method e)q)lained in 
example 27, describmg several extended cDNAs uiduding the entire coding sequence and 
15 authentic 5' end ofthe corresponding mRNA for several secreted proteins. 

The methods of Examples 27, 28, and 29 can also be used to obtain extended cDNAs 
which encode less than the aitire coding sequence of die seoeted proteins encoded by the 
genes conesponding to the 5' ESTs. In some embodiments, the extended cDNAs isolated 
using these mdhods racode at least 10 amino adds of one of the proteins oicoded by the 
sequences of SEQ ID NOs: 38-195. In fijither embodiments, die extended cDNAs encode 
at least 20 amino adds of the protons encoded by the sequoices of SEQ ID NOs: 38-195. In 
fiiither embodiments, the extoided cDNAs encode at least 30 amino amino adds of tte 
sequences of SEQ ID NOs: 38-195. In a preferred embodiment, the extended cDNAs 
encode a fijD length protein sequence, which indudes die protein coding sequences of SEQ 
ID NOs: 38-195. 

EXAMPLE 27 

Goieral Method for Using 5' ESTs to Clone and Sequence cDNAs which Indude the Entire 
Coding Region and th e Authentic 5' End of the Corresp onditip; mRNA 
The following general method has been used to quickly and eflBciently isolate 
extended cDNAs having the authentic 5' ends of their corresponding mRNAs as well as 
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the full protein coding sequence and including sequence adjacent to the sequences of the 
5' ESTs used to obtain them. This method may be applied to obtain extended cDNAs 
for any 5' EST in the NetGene™ database, including those 5' ESTs encoding 
polypeptides belonging to secreted proteins. The method is summarized in figure 3. 

I. Obtention of Extendari r^HNAy 

a) First strand synthesis 
The method takes advantage of the known 5' sequence of the mRNA. A reverse 

transcription reaction is conducted on purified mRNA with a poly 14dT primer containing a 
49 nucleoUde sequence at its 5' end allowing the addition of a known sequence at the end of 
the cDNA which corresponds to the 3' end of the mRNA- For example, the primer may have 
the following sequence: 5'-ATC GTT GAG ACT CGT ACC AGC AGA GTC ACG AGA 
GAG ACT ACA CGG TAG TGG TTT TTT TTT TFT TTVN -3' (SEQ ID NO: 14). Thox 
skilled in the art will appreciate that other sequences may also be added to the poly dT 
15 sequence and used to prime the first strand synthesis. Using this primer and a reverse 
transcriptase such as the Superscript II (Gbco BRL) or Rnase H Minus M-MLV (Prom<^) 
enzyme, a reverse transcript anchored at the 3' polyA site of the RNAs is generated. 

After removal of the mRNA hybridized to the first cDNA strand by alkaline 
hydrolysis, the products of the alkaline hydrolysis and the residual poly dT primer are 
20 .eliminated with an exclusion column such as an AcA34 (Biosepra) matrix as explained in 
Example 11. 

b) Second strand synthesis 

A pair of nested primers on each end is designed based on the known 5' sequence 
from the 5' EST and the known 3' end added by the poly dT primer used in the first strand 
25 synthesis. Softwares used to design primers are either based on GC content and melting 
temperatures of oligonucleotides, such as OSP (IHier and Green, PCR Meth. Appl. 1:124- 
128, 1991), or based on the octamer frequency disparity method (Grif&is et al., Nucleic 
Acids Res. 19: 3887-3891. 1991) such as PC-Rare 
(httpy/bioinformatics. wdzmanaac.il/software/PC-Raie/doc/manud.htinl). 
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Pnsferably, the nested primers at the 5' ©id are separated fiom one another by four to 
nine bases. The 5' primer sequences may be selected to have mehing temperatures and 
spedfidties suitable for use in PGR. 

Prefaably, the nested primers at the 3 ' md are separated fix)m one another by four to 
5 nine bases. For exanq)le, the nested 3' primes may have the following sequoices: (5'- CCA 
C3CA GAG TCA CGA GAG AGA CTA CAC GG -3'(SEQ ID NO: 1 5), and 5'- CAC GAG 
AGA GAC TAC ACG GTA CTG G -3' (SEQ ID N0:16). These primes were selected 
because thqr have mdting tonperatures and spedfidties compatible with thdr use in PCIL 
However, those skilled in the art will appredate that other sequences may also be used as 
10 primm. 

The first PCR run of 25 cycles is performed using the Advantage Tth Polymerase 
Mbc (Clontech) and the outer primer fi-om each of the nested pairs. A second 20 cycle 
PGR using the same enzyme and the inner primer from each of the nested pairs is then 
15 performed on 1/2500 of the &st PCR product. Thereafter, the primers and nudeotides 
are removed. 

2. Sequendng o f Full Length Extended cDNAs or Fragments Thereof 

Due to the lack of position constraints on the design of 5' nested primers 
20 compatible for PCR use using the OSP software, amplicons of two types are obtained. 
Preferably, the second 5* primer is located upstream of the translation initiation codon 
thus yiddmg a nested PCR product containing the whole coding sequence. Such a full 
length extended cDNA undergoes a direct cloning procedure as described in section a. 
However, in some cases, the second 5' primer is located downstream of the translation 
initiation codon, thereby yielding a PCR product containing only part of the ORF. Such 
incomplete PCR products are submitted to a modified procedure described in seaion b. 

a) Nested PCR products contaming complete ORFs 
When the resulting nested PCR product contains the complete coding sequence, as 

predicted fi-om the 5'EST sequence, it is cloned m an appropriate vector such as pED6dpc2, 
as desoibed in section 3. 

b) Nested PCR products containing incomplete ORFs 
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When the amplicon does not contain the complete coding sequence, intermediate 
steps are necessary to obtain both the complete coding sequence and a PCR product 
containing the fiill coding sequence. The complete coding sequence can be assembled 
from several partial sequences determined directly from difTcrcnt PCR products as 
described in the following section. 

Once the full coding sequence has been completely determined, new primers 
compatible for PCR use are designed to obtain amplicons containing the whole coding 
region. However, in such cases, 3' primers compatible for PCR use are located inside the 
3* UTR of the corresponding mRNA, thus yielding amplicons which lack part of this 
region, i.e. the polyA tract and sometimes the polyadenylation signal, as illustrated in 
figure 3. Such full length extended cDNAs are then cloned into an appropriate vector as 
described in section 3. 
c) Sequencing extended cDNAs 

Sequencing of extended cDNAs is performed using a Die Terminator approach 
1 5 with the AmpliTaq DNA polymerase FS kit available from Perkin Elmer. 

In order to sequence PCR fragments, primer walking is performed using software 
such as OSP to choose primers and automated computer software such as ASMG (Sutton ei 
al.. Genome Science Technol. 1: 9-19. 1995) to construct contigs of walking sequences 
including the iniUal 5' tag using minimum overlaps of 32 nucleotides. Preferably, primer 
20 walking is performed until the sequences of full length cDNAs are obtained. 

Completion of the sequencing of a given extended cDNA fragment is assessed as 
follows. Since sequences located after a polyA tract are diflicult to determine precisely in the 
case of undoned products, sequencing and primer walking processes for PCR products are 
interrupted when a polyA tract is identified in extended cDNAs obtained as described in case 
b. The sequence length is compared to the size of the nested PCR pnxluct obtained as 
described above. Due to the limited accuracy of the determination of the PCR product size 
by gel electrophoresis, a sequence is considered complete if the size of the obtained sequence 
is at least 70 % the size of the first nested PCR product If the length of the sequence 
determined fiiom the computer analysis is not at least 70% of the length of the nested PCR 
30 product, these PCR products are cloned and the sequence of the insertion is determined. 
When Northern blot data are available, the size of the mRNA detected for a given PCR 
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prxxhict is used to finally assess that the sequerK^e is com^^^^^ Sequences which do not fidfiD 
- the above criteria are discarded and wiU undergo a new isolation procedure. 

Sequence data of all extended cDNAs are then transferred to a proprietary 
database, where quality controls and validation steps are carried out as described in 
S example IS. 

3. Cloning of Fu ll Leng th F.y tended cDNAc 

The PGR product containing the fiill coding sequence is then cloned in an appropriate 
vector. For exan^Ie. the extended cDNAs can be cloned into the expression vector 

10 pED6dpc2 (DiscoverEase, Genetics Institute, Cambridge. MA) as foDows. pED6dpc2 
vector DNA is prepared with blunt ends by perfonning an EcoRI digestion followed by a fill 
in reactioa The blunt ended vector is dephosphoiylated. After removal of PGR primers and 
ethanol precipitation, the PGR product containing the fidl coding sequence or the extended 
cDNA obtained as described above is phosphoiylated with a kinase subsequently removed by 

15 phenol-Sevag extraction and precipitation. The double stranded extended cDNA is then 
ligated to the vector and the resulting expression plasmid introduced imo appropriate host 
cdls. 

Since the PCR products obtained as described above are blunt ended molecules that 
can be doned in either direction, the orientation of several clones for each PCR product is 
20 determined. Then, 4 to 10 clones are ordered in microtiter plates and subjected to a PCR 
reaction using a first primer located in the veaor dose to the doning site and a second primes 
locatedintheportionoftheextendedd)NAcorrespondingtothe3'endofthemRNA. This 

second primer may be the antisense primer used in anchored PCR in the case of dirert cloning 
(case a) or the antisense primer located inside the 3 'UTR in the case of indirect doning (case 

25 b). Clones in which the start codon of the extended cDNA is operably linked to the promoter 
in the vector so as to permit expression of the protein encoded by the extended cDNA are 
conserved and sequenced. In addition to the ends of cDNA inserts, approximatdy 50 bp of 
vector DNA on each ade of the cDNA insert are also sequenced. 

The doned PCR products are then entirely sequenced according to the 

30 aforementioned procedure. In this case, contigation of long fragments is then performed 
on walking sequences that have already contigated for undoned PCR products during 
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prima- walking. Sequencmg of cloned amplicons is complete when the resulting contigs 
- include the whole coding region as well as overlapping sequences with vector DNA on 
both ends. 

5 4. Computer analysis of Full Length Extended cDNA 

Sequences of all M length extended d)NAs are then submitted to further analysis as 
desaibed bdow. Before searching the extaided fidl laigth cDNAs for sequences of intCTest, 
extaided cDNAs v/bich are not of interest (vector RNAs. transfer RNAs, ribosomal RNAs, 
mitodiondrial RNAs, prokaiyotic RNAs and fimgal RNAs) are discarded using methods 
1 0 essentially similar to those described for 5'ESTs in Example 1 8. 

a) Identification of structural features 

Structural features, e.g. polyA tail and polyadenylation agnal, of the sequences of full 
length extended cDNAs are subsequently deteramned as follows. 

A polyA tail is defined as a homopolymeric stnrtch of at least 1 1 A with at most one 
15 alternative base within it The polyA tail seardi is restricted to the last 100 nt of the sequence 
and limited to stretdies of 11 consecutive A's because sequendng reactions are often not 
readable after sudi a polyA stretch. Stretches having more than 90% homology over 8 
nucleotides are idoitified as polyA tails using BLAST2N, 

To search for a polyadenylation signal, the polyA tail is clipped from the fiiU- 
20 length sequence. The 50 bp preceding the polyA tail are first searched for the canonic 
polyadenylation AAUAAA signal and, if the canonic signal is not detected, for the 
alternative AUUAAA signal (Sheets et aL, Nuc, Acids Res. 18: 5799-5805, 1990). If 
neither of these consensus polyadenylation signals is found, the canonic motif is searched 
again allowing one mismatch to account for possible sequendng errors. More than 85 % 
of identified polyadenylation signals of either type actually ends 10 to 30 bp from the 
polyA tail. Alternative AUUAAA signals represents approximately 15 % of the total 
number of identified polyadenylation signals. 

b) Identification of fimctional features 
Functional features, e.g. ORFs and signal sequences, of the sequences of fiiU length 

extended cDNAs were subsequently determined as follows. 
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The 3 upper strand fiames of extended cDNAs are searched for ORFs defined as the 
* maximum laigth fiagmoits b^Mng with a translation intiation codon and aiding with a 
stop codoa ORFs encoding at least 20 amino adds are prefmed. 

Each found ORF is then scanned for the presence of a signal peptide in the first 
5 50 amino-acids or, where appropriate, within shorter regions down to 20 amino acids or 
less in the ORF, using the matrix method of von Heijne (Nua Acids Res, 14: 4683-4690, 
1986), the disclosure of which is incorporated herein by reference as described in 
Example 22. 

c) Homology to either rmcleotidic or proteic sequences 
10 Categorization of full-length sequmces may be achieved using procedures essentially 

similar to those desoibed for 5'ESTs in Example 24. 

Extended cDNAs prepared as desoibed above may be subsequently engineered to 
obtain nuddc adds which include deared portions of the extoided dDNA uang conventional 

15 tediniques such as subdoning, PGR, or in vitro oligonucleotide synthesis. For example, 
nuddc adds which include only the fiill coding sequences (/.e. the sequences eicoding the 
signal peptide and the mature protein remaining after the signal peptide is deaved off) may be 
obtained uang tedmiques known to those skilled in the art. Alternatively, conventional 
tediniques may be applied to obtain nucleic adds which contain only the coding sequences 

20 for the mature protdn ronaining after the signal peptide is cleaved oflF or nuddc adds which 
contain only the coding sequences for the signal peptides. 

Similariy, nuddc adds containing any other desired portion of the coding sequences 
for the secreted protein may be obtained. For example, the nuddc add may contain at least 
10 consecutive bases of an extaided cDNA sudi as one of the extended cDNAs described 

25 below. In another embodiment, the nucleic add may contain at least 1 5 consecutive bases of 
an extended cDNA such as one of the extended cDNAs described bdow. Alternatively, the 
nucldc add may contain at least 20 consecutive bases of an extended cDNA such as one of 
the extaided cDNAs described bdow. In another embodiment, the nuddc add may contain 
at least 25 consecutive bases of an extended cDNA such as one of the extmled cDNAs 

30 described bdow. In yet another embodiment, the nuddc arid may contain at least 40 
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cx)nsecutive bases of an extended cDNA such as one of the extended cDNAs desaibed 
' below. 

Once an extended cDNA has been obtained, it can be sequenced to detOTnine the 
amino add sequmce it oicodes. Once the encoded amino acid sequence has been 
5 determined, one can create and idmtify any of the many conceivable cDNAs that will oicode 
that protein by simply using the degeneracy of the genetic code. For example, allelic variants 
or other homologous nucleic acids can be identified as described below. Akemativdy, 
nucleic acids aicoding the desired amino acid sequence can be synth^ized in vitro. 

In a preferred embodiment, the coding sequence may be selected using the known 
1 0 codon or codon pair preferences for the host organism in which the cDN A is to be expressed. 

The extended cDNAs derived fi^om the 5' ESTS of the present invention were 
obtained as described in Example 28 below. 

EXAMPLE 28 

15 Characterization of cloned extended cDNAs obtained using 5' EST<s 

The procedure described in Example 27 above was used to obtain the extended 
cDNAs daived fiiom the 5' ESTs of the present invention in a variety of tissues. The 
following list provides a few examples of thus obtained extended cDNAs. 

Using this approach, the full length cDNA of SEQ ID NO; 17 (internal identification 
20 number 48-19-3-Gl-FLl) was obtained. This cDNA fells into the "EST-ext" cat^ory 
desmbed above and encodes the signal peptide MKKVLLLITAILAVAVG (SEQ ID NO: 
18) having a von Heijne score of 8.2. 

The fuD length cDNA of SEQ ID NO: 19 Cmtemal identification number 58-34-2-E7- 
FL2) was also obtained using this procedure. This cDNA falls into the "EST-ext" category 
25 desCTibed above and encodes the signal peptide MWWFQQGLSFLPSALVIWTSA (SEQ ID 
NO;20) having a von Heijne score of 5.5. 

Another full length cDNA obtained using the procedure described above has the 
sequence of SEQ ID N0:21 (internal identification number 51-27-1-E8-FL1). This cDNA, 
Ms into the "EST-ext" category described above and encodes the signal peptide 
30 MVLTTLPSANSANSPVNMPTTGPNSLSYASSALSPCLT (SEQ ID NO:22) having a 
von Heijne score of 5.9. 
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The above procedure was also used to obtain a fiill length cDNA having the sequence 
- ofSEQroNO:23CmtOTiaI identification number 76-4.1-G5-FL1). This cDNA falls into the 
"EST-ext" cat^ory described above and encodes the signal peptide ILSTVTALTFAXA 
(SEQ ID NO:24) having a von Heijne score of 5.5. 
5 The fiill length cDNA of SEQ ID NO:25 Ontemal identification number 5 1-3-3-Bl 0- 

FL3) was also obtained using this procedure. This cDNA fells into the "new" cat^ory 
described above and encodes a signal peptide LVLTLCTLPLAVA (SEQ ED NO:26) having 
a von Hdjne score of 10. 1 . 

The fiiU length cDNA of SEQ ID NO:27 Cmtmial idaitification numbo" 58-35-2-FlO- 

10 FL2) was also obtained using this procedure. This cDNA fells into the "new" cat^ory 
described above and encodes a signal peptide LWLLFFLVTAIHA (SEQ ID NO:28) having 
a von Heijne score of 10.7. 

Bactoial clones containing plasmids containing the full lengdi cDNAs described 
above are presently stored in the inventor's laboratories under the internal idaitification 

1 5 numbers provided above. The inserts may be recovered Srom the stored materials by growing 
an aliquot of the appropriate bacterial clone in the appropriate medium. The plasmid DNA 
can th^ be isolated using plasmid isolation procedures familiar to those skilled in the art aich 
as alkaline lysis minipreps or large scale alkaline lysis plasmid isolation procedures. If desired 
the plasmid DNA may be further enriched by centrifugation on a cesium chloride gradient, 

20 size exclusion chromatography, or anion exchange chromatography. The plasmid DNA 
obtained using these procedures may thai be manipulated using standard cloning techniques 
femiliar to those skilled in the art. Alternatively, a PGR can be done with primers designed at 
both ends of the cDN A insertion. The PGR product which corresponds to the cDN A can 
then be manipulated using standard cloning techniques femiliar to those skilled in the art. 

25 The polypeptides encoded by the e?ctended cDNAs may be saeened for the presence 

of known structural or functional motifs or for the presence of signatures, small amino acid 
sequences which are well conserved amongst the manbers of a protdn femily. The 
conserved regions have been used to derive consensus patterns or matrices included in the 
PROSITE data bank, in particular in the file prosite.dat (Release 13.0 of November 1995, 

30 located at httpy/expasy.hcuge.ch/sprot/prosite.html. Prosite_convert and prosite_scan 
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program? (httpy/uli^.una.ch/ftps^ may be used to find signatures on the 

" extended cDNAs. 

For each pattwn obtained with the prosite_convert program firom the prositcdat fiJe, 
the accuracy of the detection on a new protein sequence may be assessed by evaluating the 
5 fi^equoicy of irrelevant hits on the population of human secreted proteins included in the data 
bank SWISSPROT. The ratio between the number of hits on shuflBed protons (with a 
window size of 20 amino acids) and the number of hits on native (unshuflQed) proteins may be 
used as an index. Evwy pattern for v^diich the ratio is greato- than 20% (one hit on shuflBed 
proteins for 5 hits on native protdns) may be skipped during the search with prosite scan. 
10 The program used to shuflBe proton sequences (db^shuflBed) and the program used to 
determine the statistics for each pattern in the protein data banks (prosite_statistics) are 
available on the ftp site http://ulrec3 .unil.ch/ftpserveur/prosite scan . 

In addition to PGR based metiiods for obtaining extended cDNAs, traditional 
15 hybridization based methods may also be employed. These methods may also be used to 
obtain the genomic DNAs which encode the mRNAs fi-om which the 5' ESTs were dmved, 
mRNAs corresponding to the extended cDNAs, or nucleic adds which are homologous to 
extended cDNAs or 5' ESTs. Example 29 below provides examples of such methods. 

20 EXAMPLE 29 

Methods for O btainmg cDNAs which inchide the Entire Coding Region and the Authentic 

5'End of the Corresponding mRNA 
A fijil l^igth cDNA library can be made using the strategies described in Examples 
1 3, 1 4, 1 5, and 1 6 above by replacing the random nonamer used in Example 1 4 with an oligo- 
25 dT primer. For instance, the oligonucleotide of SEQ ID NO: 14 may be used. 

Alternatively, a cDNA library or genomic DNA library may be obtained from a 
commercial source or made using techniques familiar to those skilled in the ait. Such cDNA 
or genomic DNA librairies may be used to isolate extended cDNAs obtained from 5' EST or 
nucleic adds homologous to extended cDNAs or 5' EST as follows. The cDNA library or 
30 genomic DNA library is hybridized to a detectable probe comprising at least 10 consecutive 
nucleotides from the 5' EST or extended cDNA using conventional techniques. Preferably, 
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the probe comprises at least 12, 15, or 17 consecutive nucleotides torn the 5' EST or 
extended cDNA. More prefaably, the probe comprises at least 20 to 30 consecutive 
nucleotides from the 5' EST or extended cDNA. In some embodiments, the probe comprises 
more than 30 nucleotides from the 5' EST or extended cDNA. 
5 Tedmiques for identifying cDNA clones in a cDNA library which Itybridize to a given 

probe sequence are disclosed in Sambrook et ai. Molecular Cloning: A Laboratory Manual 
2d Ed., Cold Spring Harbor Laboratory Press, 1989, the disdosure of whidi is incorporated 
herdn by ref^ence. The same techniques may be used to isolate genomic DNAs. 

Briefly, cDNA or genomic DNA clones which hybridize to the detectable probe are 

10 identified and isolated for further manipulation as follows. A probe comprising at least 10 
consecutive nucleotides fix)m the 5' EST or extended cDNA is labeled with a detectable label 
such as a radioisotope or a fluorescent molecule. Preferably, the probe comprises at least 12, 
15, or 17 consecutive nucleotides from the 5' EST or extended cDNA. More preferably, the 
probe comprises 20 to 30 consecutive nucleotides from the 5' EST or extended cDNA In 

15 some embodiments, the probe comprises more than 30 nucleotides fix)m the 5' EST or 
©ctended cDNA 

Techniques for labeling the probe are well known and include phosphorylation with 

polynucleotide kinase, nick translation, in vitro transcription, and non radioactive techniques. 

The cDNAs or genomic DNAs in the library are transferred to a nitrocdlulose or nylon filter 
20 and denatured. After blocking of non q>edfic sites, the filter is incubated with the labeled 

probe for an amount of time suflBdent to allow binding of the probe to cDNAs or gaiomic 

DNAs containing a sequence capable of hybridizing thereto. 

By varying the stringency of the hybridization conditions used to identify 

extended cDNAs or genomic DNAs which hybridize to the detectable probe, extended 
25 cDNAS having different levels of homology to the probe can be identified and isolated as 

described below. 



30 
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1. Identification of Extended cDNA or Genomic cDNA Sequences Having a High 
' Degree of Homology to the Labeled Probe 

To identify ext«ided cDNAs or genomic DNAs having a high degree of homology to 
the probe sequence, the melting temperature of the probe may be calculated using the 
5 following formulas: 

For probes between 14 and 70 nucleotides in lafigth the melting tempanature (Tm) is 
calculated uang the fonnula: Tm=81 .5+16.6(log [Na+])40.41 (fraction G+C)-(600/N) where 
N is the length of the probe. 

If the hybridization is carried out in a solution containing fonnamide, the meWng 
10 temperature may be calculated using the equation Tm=8I.5+16.6(log [NaH-]>+0.41 (fraction 
GK:H0-63% fonnamide>(600/N) where N is die length of tiie probe, 

Prrfq^ridization may be carried out in 6X SSC, 5X Denhardt's reagent, 0.5% SDS, 
100 |ig denatured fiBgmented salmon sperm DNA or 6X SSC, 5X Denhardt's reagent, 0.5% 
SDS, 100 |jg denatured fi:agmCTted salmon sperm DNA, 50% formamide. The fonnulas for 
15 SSC and Doihardt's solutions are listed in Sambrook et al. , supra. 

Hybridization is conducted by adding the detectable probe to the prrfiybridization 
solutions listed above. V/hexc the probe comprises double stranded DNA, it is denatured 
before addition to the hybridization solution. The filter is contacted with the hybridization 
solution for a sufficient period of time to allow the probe to hybridize to extended cDNAs or 
20 genomic DNAs containing sequences complementary thereto or homologous thereto. For 
probes over 200 nucleotides in lengtii, the hybridization may be carried out at 15-25°C below 
the Tm. For shorter probes, such as oligonucleotide probes, the hybridization may be 
conducted at 15-25°C below die Thl Preferably, for hybridizations in 6X SSC, the 
hybridization is conducted at approximately GS'^C. Preferably, for hybridizations in 50% 
25 formamide containing solutions, the hybridization is conducted at approximately 42^C. 

M of the foregoing hybridizations would be considered to be under "stringent" 
conditions. 

Following hybridization, the filter is washed in 2X SSC, 0.1% SDS at room 
temperature for 15 minutes. The filter is then washed witii O.IX SSC, 0.5% SDS at room 
30 temperature for 30 minutes to 1 hour. Thereafter, the solution is washed at the hybridization 
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tCTiperatiire in O.IX SSC, 0.5% SDS. A final wash is conducted in O.IX SSC at room 
' temperature. 

Extended cDNAs, nucleic acids homologous to extended cDNAs or 5' ESTs, or 
genomic DNAs which have hybridized to the probe are identified by autoradiography or 
5 other conventional techniques. 



2. Qbtention o f Extended cDNA or Genomic cDNA Sequences Having Lower Degrees 
of Homology to the Labeled Probe 

The above procedure may be modified to identify extended cDNAs, nucleic acids 

1 0 homologous to extended cDNAs, or genomic DNAs having decreasing levels of homology to 
the probe sequence. For example, to obtain extended cDNAs, nucleic adds homologous to 
extended cDNAs, or genomic DNAs of decreasing homology to the detectable probe, less 
stringent conditions may be used. For example, the hybridization tenqj^ature may be 
decreased in increments of 5°C from 68**C to 42^*0 in a hybridization buffer having a sodium 

15 concaitration of approximately IM. Following hybridization, the filter may be washed with 
2X SSC, 0.5% SDS at the tanperature of hybridization. These conditions are considered to 
be "modoBte" conditions above 50*^0 and "low" conditions below 50°C. 

Alternatively, the hybridization may be carried out in buffos, such as 6X SSC, 
containing fbrmamide at a temperature of 42''C. In this case, the concentration of formamide 

20 in the hybridization buffer may be reduced in 5% increments from 50% to 0% to identify 
clones having decreasing levels of homology to the probe. Following hybridization, the filter 
may be washed with 6X SSC, 0.5% SDS at 50°C. These conditions are consido-ed to be 
"moderate" conditions above 25% formamide and "low" conditions bdow 25% formamide. 
Extended cDNAs, nucleic acids homologous to extended cDNAs, or genomic 

25 DNAs which have hybridized to the probe are identified by autoradiography. 

3. Determination of the Degree of Homology Between the Obtained Extended cDNA.<i 
and the Labeled Probe 

If it is desired to obtain nucleic acids homologous to extended cDNAs, such as allelic 
30 variants thereof or nucleic acids ^coding protdns related to the proteins encoded by the 
extended cDNAs, the level of homology between the hybridized nuddc add and the 
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extaided'cDNA or 5' EST used as the probe may be fiirtha- detamined using BLAST2N; 
parametas may be adapted depending on the sequence length and d^ee of homology 
studied. To determine the level of homology between the hybridized nuddc acid and the 
extended cDNA or 5TEST from whidi the probe was daived, the nucleotide sequences of the 
5 hybridized nucleic add and the octended cDNA or STEST from which the probe was derived 
are compared. For example, using the above methods, nucleic adds having at least 95% 
nuddc add homology to the extoided cDNA or STST from v^diich the probe was derived 
may be obtained and idrntified. Similariy, by using progressively less stringent hybridization 
conditions one can obtain and identify nucleic adds having at least 90%, at least 85%, at least 
10 80% or at least 75% homology to the extended cDNA or 5'EST from which the probe was 
derived. 

To determine whether a done encodes a proton having a given amount of homology 
to the protein encoded by the extended cDNA or 5' EST, the amino add sequence encoded 
by the extended cDNA or 5' EST is compared to the amino add sequence oicoded by the 

15 hybridi2ing nucleic acid. Homology is determined to exist when an amino add sequence in 
the extoided cDNA or 5' EST is closely related to an amino add sequence in the hybridizing 
nucldc add. A sequence is closely related when it is identical to that of the extoided cDNA 
or 5' EST or when it contains one or more amino add substitutions thoein in which amino 
adds having similar characteristics have been substituted for one another. Using the above 

20 jnethods and algorithms sudi as FASTA with parameters depending on the sequoice length 
and d^ee of homology studied, one can obtain nuddc adds encoding proteins having at 
least 95%, at least 90%, at least 85%, at least 80% or at least 75% homology to the proteins 
encoded by the extended cDNA or STST from which the probe was doived. 

25 In addition to the above described methods, other protocols are available to obtain 

extended cDNAs using 5' ESTs as outlined in the following paragraphs. 

Extended cDNAs may be prepared by obtaining mRNA from the tissue, cell, or 
organism of interest using mRNA preparation procedures utilizing polyA selection 
procedures or other techniques known to those skilled in the art. A first primer capable of 

30 hybridizing to the polyA tail of the mRNA is hybridized to the mRNA and a reverse 
transcription reaction is performed to generate a first cDNA strand. 



wo 99/06551 



PCT/1B98A)1235 



The first cDNA strand is hybridized to a second prim^ containing at least 10 
consecutive nucleotides of the sequences of SEQ ID NOs 38-195. Preferably, the primer 
conq)rises at least 12, 15, or 17 consecutive nucleotides fi^om the sequaices of SEQ ID NOs 
38-195. More preferably, the primer comprises 20 to 30 consecutive nucleotides from the 
5 sequOTces of SEQ ID NOs 38-195. In some embodiments, the primer comprises more than 
30 nucleotides from the sequoices of SEQ ID NOs 38-195. If it is desired to obtain extended 
cDNAs containing the fiiU protdn coding sequoice, including the authentic translation 
initiation ste, the second primer used contains sequences located upstream of the translation 
initiation ate. The second primer is extended to gen^ate a second cDNA strand 

10 complemmtary to the first cDNA strand. Akematively, RT-PCR may be perfomied as 
described above using primers from both ends of the cDNA to be obtained. 

Extended cDNAs containing 5' fi:agments of the mRNA may be prepared by 
hybridizing an mRNA comprising the sequence of the 5'EST for which an extended cDNA is 
desired with a primer comprising at least 10 consecutive nucleotides of the sequences 

15 conq)lanaitaiy to the 5'EST and reverse transcribing the hybridized primer to make a first 
cDNA strand from the mRNAs. Preferably, the primer comprises at least 12, 15, or 17 
consecutive nucleotides fi-om the 5'EST. More preferably, the primCT comprises 20 to 30 
consecutive nucleotides fi-om the 5 'EST. 

Thereafter, a second cDNA strand complementary to the first cDNA strand is 

20 synthesized. The second cDNA strand may be niade by hybridizing a primer complementary 
to sequences in the first cDNA strand to the first cDNA strand and extending the primer to 
generate the second cDNA strand. 

The double stranded exteided cDNAs made using the methods desaibed above are 
isolated and cloned. The extaided cDNAs may be cloned into veaors such as plasmids or 

25 viral vectors capable of replicating in an appropriate host cell. For example, the host ceU may 
be a bacterial, mammalian, avian, or insect cdl. 

Techniques for isolating mRNA, reverse transcribing a primer hybridized to mRNA 
to generate a first cDNA strand, extending a primer to make a second cDNA strand 
complementary to the first cDNA strand, isolating the double stranded cDNA and cloning the 

30 double stranded cDNA are weD known to those skilled in the art and are desaibed in Current 
Protocols in Mokailar Biology, John Wiley and Sons, Inc. 1997 and Sambrook et al,. 
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Molecular Cloning: A Laboratory Mmmal, Second Edition, Cold Spring Harbor Laboratory 
- Press, 1989, the ©itire disclosures of which are incoq)orated herein by reference. 

Alternatively, procedures such as the one described in Example 29 may be used for 
obtaining fiiU length cDNAs or extoided cDNAs. In this approach, fiill length or extended 
5 cDNAs are prepared from mRNA and cloned into double stranded phagemids as follows. 
The cDNA library in the double stranded phagemids is then rendered single stranded by 
treatment with an endonuclease, such as the Gene n product of the phage Fl, and an 
exonuclease (Chang et al,. Gene 127:95-8. 1993). A biotinylated oligonucleotide comprising 
the sequence of a 5' EST, or a fragment containing at least 10 nucleotides thereof; is 

10 hybridized to the single stranded phagemids. Preferably, the fragment comprises at least 12, 
15, or 17 consecutive nucleotides from the 5' EST. More preferably, the fragment comprises 
20-30 consecutive nucleotides from the 5' EST. In some procedures, the fragment may 
comprise more than 30 consecutive nucleotides from the 5' EST. 

Hybrids between the biotinylated oligonucleotide and phagemids having inserts 

15 containing the 5' EST sequence are isolated by incubating the Itybrids with streptavidin 
coated paramagnetic beads and retrieving the beads with a magnet (Fry et a/., Biotechniques, 
13: 124-131, 1992). Therafter, the resulting phagemids containing the 5' EST sequence are 
rdeased from the beads and converted into double stranded DNA using a primer specific for 
the 5' EST sequence. Akematively, protocoles such as the Gene Trapper kit (Gibco BRL) 

20 may be used. The resuWng double stranded DNA is transformed into bacteria. Extended 
cDNAs containing the 5' EST sequence are identified by colony PCR or colony hybridization. 

Using any of the above described methods in section HI, a plurality of extended 
cDNAs containing fiill length protein coding sequences or sequences encoding only the 
25 mature protein remaining after the signal peptide is cleaved off may be provided as 
cDNA libraries for subsequent evaluation of the encoded proteins or use in diagnostic 
assays as described below. 

IV. Expression of Proteins Encoded by Extended cDNAs Isolated Using 5' ESTs 
30 Extended cDNAs containing the fiill protein coding sequences of their corresponding 

mRNAs or portions thereof; such as cDNAs encoding the mature protein, may be used to 
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express the encoded secaeted protdns or portions thereof as described in Example 30 bdow. 
- If desired, the extaided cDNAs may contain the sequences encoding the signal peptide to 
fedfitate secretion of the expressed protda It will be appredated that a plurality of extmded 
cDNAs containing the fiill protdn coding sequences or portions thorof may be 
5 simultaneously doned into expression vectors to create an expresaon library for analyas of 
the encoded protdns as described bdow. 

EXAMPLE 30 

Expression of the Proteins Encoded by the Genes Corresp ondiner 

10 to 5'ESTS or Portions Thereof 

To express the proteins encoded by the genes corresponding to 5' ESTs (or portions 
thereof), fiiU length cDNAs containing the entire protein coding region or extended cDNAs 
containing sequences adjacent to the 5' ESTs (or portions thaeof) are obtained as described 
in Examples 27-29 and cloned into a suitable expression vector. If desired, the nudeic adds 

1 5 may contain the sequences encoding the signal peptide to fedlitate secretion of the expressed 
protein. The nudeic adds inserted into the ©q)ression vectors may also contain sequences 
upstream of the sequences encoding the signal peptide, such as sequences which regulate 
expression levels or sequences which confer tissue spedfic expression. 

The nucleic add encoding the protein or polypeptide to be expressed is operably 

20 linked to a promote in an expression vector using convaitional cloning technology. The 
expression vector may be any of the mammalian, yeast, insect or bact^al expression systems 
known in the art. Commercially available vectors and expression systems are available from a 
variety of suppliers including Genetics Institute (Cambridge, MA), Stratagene (La JoUa, 
California), Promega (Madison, VWsconsin), and Invitrogen (San Diego, California). If 

25 desired, to enhance expression and fedlitate proper protdn folding, the codon context and 
codbn pairing of the sequence may be optimized for the particular expression organism in 
which the expression vector is introduced, as explained by Hatfidd, ei al.^ U.S. Patent No. 
5,082,767, incorporated herein by this reference. 

The cDNA doned into the expression vector may encode the entire protein (i.e. the 

30 signal peptide and the mature protein), the mature protein {Le. the protein created by cleaving 
the signal peptide ofi), only the signal peptide or any other portion thereof 



wo 99/06551 



PCr/IB98A)1235 



60 



The following is provided as one exmplaiy m^od to express the proteins encoded 
by the extaided cDNAs corresponding to the 5' ESTs or the nucldc adds described above. 
First, the methionme initiation codon for the gene and the polyA signal of the gene are 
identified. If the nucleic add ^coding the polypeptide to be expressed lacks a methionine to 
5 serve as the initiation site, an initiating methionine can be introduced next to the first codon of 
the nucleic add using conventional tediniques. Similarly, if the extended cDNA lacks a 
poIyA signal, this sequoice can be added to the construct by, for example, splidng out the 
polyA signal firom pSG5 (Stratagene) using Bgin and Sail restriction endonudease enzymes 
and incorporating it into the mammalian expression vector pXTl (Stratagoie). pXTl 

10 contains the LTRs and a portion of the gag gene fi-om Moloney Murine L^emia Virus. 
The position of the LTRs in the construct allow effident stable transfection. The vector 
includes the Herpes Simplex thymidine kinase promoter and the selectable neomycin gene. 
The extended cDNA or portion thereof encoding the polypeptide to be expressed is obtained 
by PCR fit)m the bacterial vector using oligonucleotide primers complemmtary to the 

1 5 extended cDNA or portion thereof and containing restriction endonudease sequences for Pst 
I incorporated into the 5'primer and Bgin at the 5' end of the corresponding cDNA 3' primer, 
taking care to ensure that the extended cDNA is positioned with the poly A signal. The 
purified firagment obtained fi-om the resulting PCR reaction is digested with PstI, blunt ended 
with an exonuclease, digested with Bgl n, purified and ligated to pXTl containing a poly A 

20 signal and prepared for this ligation (blunt/BglH). 

The ligated product is transfected into mouse NIH 3T3 cells using Lipofectin (Life 
Technologies, Inc., Grand Island, New Yoric) under conditions outlined in the product 
spedfication. Positive transfectants are sdected after growing the transfected cells in 600 
Hg/ml 04 18 (Sigma, St. Louis, Missouri). Preferably the expressed protdn is rdeased into 

25 the culture medium, thereby facilitating purification. 

Altemativdy, the extended cDNAs may be doned into pED6dpc2 as described 
above. The resuWng pED6dpc2 constructs may be transfected into a suitable host cell, such 
as COS 1 cells. Methotrexate resistant cells are selected and expanded. Preferably, the 
protein expressed fi-om the extended cDNA is rdeased into the culture medium thereby 

30 fedlitating purification. 
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Proteins in the oilture medium are separated by gel electrophoresis. If desired, the 
proteins may be ammonium sulfate predpitated or separated based on size or charge prior to 
electrophoresis. 

As a control, the e>q5ression vector lacking a cDNA insert is introduced into host cells 
5 or organisms and the proteins in the medium are harvested. The secreted proteins preset in 
the medium are detected using techniques familiar to those skilled in the art such as 
Coomassie blue or silver staining or using antibodies against the protein wicoded by the 
extended cDNA. 

Antibodies capable of specifically recx)gni2ing the protdn of interest may be generated 

10 using synth^c 15-mer peptides having a sequence encoded by the appropriate 5' EST, 
extended cDNA, or portion thereof The synthetic peptides are injected into mice to gen^ate 
antibody to the polypeptide encoded by the 5' EST, extended cDNA, or portion tha-eof 

Secreted proteins from the host cells or organisms containing an expression vector 
v/inch contains the extended cDNA derived from a 5' EST or a portion thereof are compared 

15 to those from the control cells or organism. The presence of a band in the medium from the 
cells containing the expression vector which is absent in the medium from the control cells 
indicates that the extended cDNA encodes a secreted protein. Generally, the band 
corresponding to the protein encoded by the extended cDNA will have a mobility near that 
expected based on the number of amino adds in the open reading frame of the extended 

20 cDNA. HowevCT, the band may have a mobility different than that expected as a result of 
modifications such as glycosylation, ubiquitination, or enzymatic cleavage. 

Alternatively, if the protdn expressed from the above expression vectors does not 
contain sequences directing its secretion, the proteins expressed from host cells containing an 
expression veaor with an insert encoding a secreted protein or portion thereof can be 

25 compared to the proteins expressed in control host cells containing the expression vertor 
without an insot. The presence of a band in samples from cells containing the expression 
vector with an insert which is absent in samples from cells containing the expression vector 
without an insert indicates that the desired protein or portion thereof is being expressed. 
Generally, the band will have the mobility expected for the secreted protein or portion 

30 thereof However, the band may have a mobility different than that expected as a resuh of 
modifications such as glycosylation, ubiquitination, or aizymatic cleavage. 
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The protdn encoded by the e?ctended cDNA may be purified using standard 
immunoduDmatography techniques. In such procedures, a solution containing the seo-eted 
protein, such as the culture medium or a cell extract, is q)plied to a colunm having antibodies 
against the secreted proton attadied to the chromatography matrix. The sealed protdn is 
5 allowed to bind the immunochromatography column. Thereafto-, the column is washed to 
remove non-specifically bound protons. The specifically bound secreted protein is then 
released firom the column and recovered using standard techniques. 

If antibody production is not possible, the extended cDNA sequence or portion 
thereof may be incorporated into expression vectors deagned for use in purification schemes 

10 employing chimeric polypeptides. In such strategies, the coding sequence of the extended 
cDNA or portion thereof is inserted in firame with the gene encoding the other half of the 
chimera. The other half of the diimera may be p-globin or a nickel binding poly^ A 
chromatography matrix having antibody to P-globin or nickel attached thereto is then used to 
purify the diimeric protein. Protease cleavage sites may be engineered between the p-globin 

1 5 gent or the nickel binding polypeptide and the extended cDNA or portion thereof Thus, the 
two polypeptides of the chimera may be separated fi-om one another by protease digestion. 

One usefiil expression vector for generating (J-globin chimerics is pSG5 (Stratagene), 
which encodes rabbit p-globia Intron II of the rabbit P-globin gene facilitates splicing of the 
expressed transcript, and the polyadenylation signal incorporated into the construct increases 

20 the level of expression. These techniques as described are well known to those skilled in the 
art of molecular biology. Standard methods are published in methods texts sudi as Davis et 
ai., {Basic Methods m Molecular Biology, Davis, Dibner, and Battey, ed., Elsevier Press, 
NY, 1986) and many of the methods are available fi-om Stratagene, Life Technologies, Inc., 
or Prom^. Polypeptide may additionally be produced fi-om the construct using in vitro 

25 translation systems aich as the In vitro Express™ Translation Kit (Stratagene). 

Following expression and purification of the secreted proteins encoded by the 5' 
ESTs, ©ctended cDNAs, or firagments thereof; the purified proteins may be tested for the 
ability to bind to the surfece of various cell types as described in Example 3 1 below. It will be 
30 appredaled that a phirality of proteins expressed fi-om these cDNAs may be included in a 
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panel of protans to be simultaneously evaluated for the activities specifically described below, 
as well as other biological roles for which assays for determining activity are available. 

EXAMPLE 31 

5 Analysis of Seg-eted Prot eins to Determine Whether thev Bind to the Cell Surface 

The proteins encoded by the 5' ESTs, extended cDNAs, or fiagmaits thereof are 
cloned into e?q)ression vectors such as those described in Example 30. The proteins are 
purified by size, charge, immunochromalography or other tediniques familiar to those skilled 
in the art. Following purification, the proteins are labeled using techniques known to those 

10 skilled in the art. The labeled protdns are incubated with cells or cell lines dmved fix^m a 
variety of organs or tissues to allow the proteins to bind to any receptor present on the ceU 
surface. Following the incubation, the ceUs are washed to remove non-specifically bound 
protein. The labeled protdns are detected by autoradiography. Alternatively, unlabeled 
protons may be incubated widi the cdls and deteaed with antibodies having a detectable 

1 5 label, such as a fluorescent molecule, attached thereto. 

Specificity of cell surfece binding may be analyzed by conducting a competition 
analysis in which various amounts of unlabeled protein are incubated along with the labeled 
protein. The amount of labeled protein bound to the cell suifece decreases as the amount of 
competitive unlabeled protein increases. As a control, various amounts of an unlabeled 

20 protdn unrelated to the labded protdn is included in some binding reactions. The amount of 
labeled protein bound to the cell aiiface does not decrease in binding inactions containing 
increasing amounts of unrelated unlabeled protein, indicating that die protein mcoded by the 
cDNA binds spedfically to the cell surfece. 



As discussed above, secreted proteins have been shov^ to have a number of 
important physiological effects and, consequently, represent a valuable therapeutic resource. 
The secreted proteins encoded by the extended cDNAs or portions thereof made according to 
Examples 27-29 may be evaluated to determine their physiological activities as desoibed 
below. 
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EXAMPLE 32 

Assaying the Proteins Ex pressed from Extended cDNAs or Portions Thereof for Cytokine 
Cell Proliferation or Cell Differentiation Activity 
As discussed above, scCTCted proteins may act as cytokines or may aflFect cellular 
5 prolifCTation or diflpCTentiation. Many protein fectors discovered to date, including aU known 
cytokines, have exhibited activity in one or more fector dependent cell proliferation assays, 
and hence the assays serve as a convaiiait confirmation of cytokine activity. The activity of a 
protein racoded by the extended cDNAs is evidenced by any one of a number of routine 
factor dependent cell prolifaiation assays for cell lines including, without limitation, 32D. 
10 DA2, DAIG, TIO, B9, B9/1 1, BaF3, MC9/G, h/C (preB NT), 2E8, RB5, DAI, 123. Tl 165. 
HT2, CTLL2, TF-I, Mo7c and CMK. The proteins encoded by the above extended cDNAs 
or portions th^eof may be evaluated for their ability to regulate T cell or thymocyte 
proliferation in assays such as those described above or in the following references, whidi are 
incorporated herein by refffwice: Cnrreni Protocols in Immunology, Ed. by Coligan et al. 
15 Greene Publishing Assodates and Wiley-Interscience; Takai et oL J, Immunol 137:3494- 
3500, 1986., BertagnoUi etal., J. Immunol 145:1706-1712. 1990., BertagnoUi etal. Cell 
Immunol 133:327-341, 1991; BertagnoUi, et aL, J. Immunol 149:3778-3783, 1992; 
Bovnt^etaL, J, Immunol 152:1756-1761, 1994. 

In addition, numerous assays for cytokine production and/or the proliferation of 
20 spleen cells, lymph node cells and thymocytes are known. These include the techniques 
disclosed in Current Protocols in Immunology, stq^ra 1:3.12.1-3.12.14; and Schreiber In 
Current Protocols in Immunology, siq^a 1 : 6.8.1-6.8.8. 

The proteins encoded by the cDNAs may also be assayed for the ability to r^ulate 
the proliferation and diflFerentiation of hematopoietic or lymphopoietic cells. Many assays for 
25 such activity are femiliar to those skilled in the art, inchiding the assays in the following 
references, which are incorporated herein by reference: Bottomly et al.. In Current Protocols 
in Immunology,, supra, 1 : 6.3.1-6.3.12,; deVriese/a/..y. Exp. Meet 173:1205-1211, 1991; 
Moreau et al. Nature 36:690-692, 1988; Greenbeiger et al,, Proc. Natl Acad Sci. USA. 
80:2931-2938, 1983; Nordan, R., In Current Protocols in Immunology,, supra. 1 : 6.6.1- 
30 6.6.5; Smith et al., Proc. Natl Acad Sci. U.S.A. 83:1857-1861, 1986; Bennett et al, in 
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Current Protocols in Immtinology supra 1 : 6. 1 5. 1 ; Ciarietta et al.. In CurrefU Protocols in 
Immunology, supra 1 : 6.13.1. 

The proteins oicoded by the cDNAs may also be assayed for thdr ability to regulate 
T-cell responses to antigais. Many assays for aich activity are familiar to those drilled in the 
5 art, including the assays desoibed in the following references, vMch are incorporated herdn 
by referoice: Chapter 3 {In Vitro Assays for Mouse Lymphocyte Function), Chapter 6 
(Cytokines and Their Cellular Recq)tors) and Chapter 7, (Immunologic Studies in Humans) 
in Current Protocols in Immunology supra, Wdnberger et al, Proc, NatL Acad. &/. USA 
77:6091-6095, 1980; Weinberger et al., Eur, 1 Immun. 11:405-411, 1981; Takai et al.^ J. 
10 Imnnmol 137:3494-3500, \9%6\i:dkadetaL, J. Immunol 140:508-512, 1988. 

Those proteins which exhibit cytokine, cell proliferation, or cell diflF^entiation activity 
may then be fonriulated as pharmaceuticals and used to treat clinical conditions in which 
induction of cdl prolif^tion or differentiation is bOTefidal. Akematively, as described in 
1 5 more detail below, genes encoding these protons or nucleic adds regulating the expression of 
these protdns may be introduced into appropriate host cells to increase or decrease the 
expression of the proteins as deared. 

EXAMPLE 33 

20 Assaying the Proteins Expressed from Extended cDNAs or Portion.^ 

Thereof for Activitv as Immune System Regulators 
The protdns oicoded by the cDNAs may also be evahiated for thdr effects as 
immune regulators. For example, the proteins may be evaluated for thdr activity to influence 
thymocyte or splaiocyte cytotoxidty. Numerous assays for such activity are femiliar to those 

25 skilled in the art including the assays described in the following refoOTces, which are 
incorporated ha-ein by reference: Chapter 3 {In Vitro Assays for Mouse Lymphocyte 
Function 3.1-3.19) and Chapter 7 (Immunologic ^dies in Humans) in Current Protocols in 
Immunology , Coligan et al,, Eds, Greene Publishing Associates and Wiley-Intersdence; 
Hemnann et aL, Proc NatL Acad Sci USA 78:2488-2492. 1981; Hemnann et oL, J. 

30 Immunol, 128:1968-1974, 1982; Handa et al., J. Immunol, 135:1564-1572, 1985; Takai et 
aL, I Immunol, 137:3494-3500, 1986; Takai et al,, J. Immunol, 140:508-512, 1988; 
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Bowman et aL, J. Virology 61:1992-1998; Bertagnolli et ai. Cell. Immunol 133:327-341, 

1991; Brown etoL, J. ImmunoL 153:3079-3092, 1994. 

The protdns encoded by the cDNAs may also be evaluated for their effects on T-cdl 

dq)endQTt immunoglobulin responses and isotype switching. Numerous assays for such 
5 activity are familiar to those skilled in the art, including the assays disclosed in the following 

references, ^ch are incorporated herein by reference: Maliszewski, 1 ImmunoL 144:3028- 

3033, 1990; Mond et al. in Current Protocols in Immufwlogy, 1:3.8. 1-3.8. 16, supra. 

The protdns aicoded by the cDNAs may also be evaluated for thdr effect on immune 

effector cells, including thdr effect on Thl cells and qtotoxic lymphocytes. Numerous assays 
10 for such activity are femiliar to those skilled in the art, including the assays disclosed in the 

following references, whidi are incorporated herein by reference: Chapter 3 (In Vitro Assays 

for Mouse Lymphocyte Function 3.1-3.19) and Chapter 7 (Immunologic Studies in Humans) 

in Current Protocols in Immunology, supra, Takai et al,, J. Immunol. 137:3494-3500, 1986; 

TakdietaL, J. ImmunoL 140:508-512, 1988; Bertagnolli a/., y. //w/m/wil 149:3778-3783, 
15 1992. 

The proteins encoded by the cDNAs may also be evaluated for their effect on 
dendritic cell mediated activation of naive T-cells. Numerous assays for such activity are 
familiar to those skilled in the art, including the assays disclosed in the following references, 
which are incorporated herein by reference: Gueiy et aL, J. ImmunoL 134:536-544, 1995; 

20 Inabae/a/., J, Exp. Med 173:549-559, 1991; Macatonia etal., J. ImmunoL 154:5071-5079, 
1995; Porgador et all Exp. Med 182:255-260, 1995; Nair et oL, J. ViroL 67:4062-4069, 
1993; Huang et al.. Science 264:961-965, 1994; Macatonia et alj. Exp. Med 169:1255- 
1264, 1989; Bhardwag et al.. Journal of Clinical Investigation 94:797-807, 1994; and Inaba 
etal.,J. Exp. Med 172:631-640, 1990. 

25 The proteins encoded by the cDNAs may also be evaluated for thdr influence on the 

lifetime of lymphocytes. Numerous assays for such activity are familiar to those skilled in the 
art, including the assays disclosed in the following references, which are incorporated herein 
by reference: Darzynkiewacz et al.. Cytometry 13:795-808, 1992; Gorayca et aL, Leukemia 
7:659-670, 1993; Gorczycac/a/., Cancer Res 53:1945-1951, 1993; Itohe/ai, Cell 66:132- 

30 243, 1991; Zadiarchuk, 1 ImmunoL 145:4037-4045, 1990; Zamai et aL, Cytometry 14:891- 
897, 1993; Gorczycae/a/,//7/: J. OncoL 1:639-648, 1992. 
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The proteins aicoded by the cDNAs may also be evaluated for their influoice on 
" early steps of T-ceU commitment and devdopment. Numerous assays for such activity are 
familiar to those skilled in the art, including without limitation the assays disclosed in the 
following references, wluch are incorporated heran by referaices: Antica et al. Blood 
5 84:111-117, 1994; Fme et aL, Cell. ImmunoL 155:111-122, 1994; Galy et al.. Blood 
85:2770-2778, 1995; Told etal.. Proa Nat. AcadSci. USA 88:7548-7551, 1991. 

Those pnstdns which exhibit activity as immune system regulators activity may then 
be formulated as phannaceuticals and used to treat clinical conditions in which r^ulation of 
immune activity is beneficial. For exan^le, the protein may be usefiil in the treatment of 

10 various immune defidendes and disorders Cmcluding severe combined immunodefidency), 
e.g.. in r^ylating (up or down) growth and proliferation of T and/or B lymphocytes, as well 
as eflFecting the cytolytic activity of NK cells and other ceU populations. These immune 
defidendes may be genetic or be caused by viral (e.g., HTV) as wdl as bacterial or fiingal 
infections, or may result fixira autoimmune disorders. More specifically, infectious diseases 

1 5 caused by viral, bactoial, fimgal or other infection may be treatable usmg a proton encoded 
by extended cDNAs derived from the 5' ESTs of the present invention, induding infections 
by HIV, hepatitis viruses, herpesviruses, mycobacteria, Ldshmania spp., plamodium and 
various fiingal infections such as candidiasis. Of course, in this r^aid, a protein encoded by 
extended cDNAs derived fix)m the 5' ESTs of the present invention m^ also be usefiil where 

20 a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Alternatively, protons encoded by extended cDNAs derived fi^m the 5' ESTs of tiie 
present invention may be used in treatment of autoimmune disorders including, for example, 
connective tissue disease, multiple sclerosis, systemic lupus erythematosus, riieumatoid 
arthritis, autoimmune pulmonary inflammation, Guillain-BaiTe syndrome, autoimmune 

25 thyroiditis, insulin dependoit diabetes mellitis, myasthenia gravis, graft-versus-host disease 
and autoimmune inflammatoiy eye disease. Such a protein encoded by extended cDNAs 
derived fiiom the 5' ESTs of the present invention may also to be usefiil in the treatment of 
allelic reactions and conditions, such as asthma (particulariy allogic asthma) or other 
respiratory problems. Other conditions, in which immune suppression is deared Cmcluding, 

30 for example, organ transplantation), may also be treat^le using a protein encoded by 
extended cDNAs derived fixjm the 5' ESTs of the present inventioa 
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Using the proteins of the invaition it may also be posable to regulate immune 
- re^nses either up or down. 

Down regulation may involve inhibiting or blocking an immune response already in 
progress or may invoke preventing the induction of an immune re^nse. The functions of 
5 activated T-cells may be inhibited by suppressing T cell responses or by inducing specific 
tolwance in T cells, or both. Imnumoaippression of T cell responses is gaierally an active 
non-antigen-spedfic process which requires continuous exposure of the T cells to the 
aippressive agent. Tolerance, which involves inducing non-responsivoiess or anergy in T 
cdls, is distinguishable icom immunosuppresaon in that it is generally antigen-spedfic and 

10 perasts after the end of exposure to the tolerizing agent. Operationally, tolerance can be 
dononstrated by the lack of a T cell response upon reexposure to spedfic antigen in the 
absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions excluding without 
limitation B lymphocyte antigen fimctions, such as, for example, B7 costimulation), e.g., 

1 5 preventing high levd tymphokine synthesis by activated T cells, will be useful in situations of 
tissue, skin and organ transplantation and in graft-versus-host disease (GVHD). For example, 
blockage of T cell function should result in reduced tissue destruction in tissue 
transplantation. Typically, in tissue transplants, rejection of the transplant is initiated through 
its recognition as fordgn by T cells, foUowed by an immune reaction that destroys the 

20 transplant. The administration of a molecule wWch inhibits or blocks interaction of a B7 
lymphocyte antigm with its natural ligand(s) on immune cdls (such as a sohible, monomeric 
form of a peptide having B7-2 activity alone or in coiijunction with a monomaic form of a 
peptide having an activity of another B lymphocyte antigen (e.g., B7-1, B7-3) or bloddng 
antibody), prior to transplantation, can lead to the binding of the molecule to the natural 

25 ligand(s) on the immune cdls witiiout transmitting tiie corresponding costimulatoiy signal. 
Blocking B lymphocyte antigen function in this matter prevents cytokine synthesis by immune 
cells, such as T cells, and thus acts as an immunosuppressant. Moreover, the lack of 
costimulation may also be suflSdent to anergize the T cdls, thereby inducing tolerance in a 
subject. Induction of long-term tolerance by B lymphocyte antigen-blocking reagents may 

30 avoid the necesaty of rq>eated administration of these blocking reagents. To achieve 
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suflBdent iramunosuppresaon or tolerance in a aibject, k may also be necessary to block the 
- function of a combination of B lymphocyte antigens. 

The efficaqr of particular blocking reagents in preventing oi^gan transplant rejection or 
GVHD can be assessed using animal models that are predictive of eflScacy in humans. 
5 Exanq)les of appropriate systems which can be used include allogenic cardiac grafts in rats 
and xenogeneic panoeatic islet cell grafts in mice, both of which have been used to examine 
the immimosuppressive efiects of CTLA4Ig fiiaon proteins m vivo as desaibed in Lenschow 
et oL, Science 257:789-792, 1992 and Turka et aL, Proc. NaiL Acad Sci USA, 89:1 1 102- 
11105, 1992. In addition, murine modds of GVHD (see Paul ed., FuruJamental 

10 Immunology, Raven Press, New York, 1989, pp. 846-847) can be used to d^ermine the 
effect of blocking B lymphocyte antigen fiinction in vivo on the development of that disease. 

Blocking antigen fiinction may also be therap^tically useflil for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against sdf tissue and vAach promote the production of cytokines and 

15 autoantibodies involved in the pathology of the diseases. Prev^iting the activation of 
autoreactive T cdls may reduce or eliminate disease symptoms. Administration of reagaits 
which block costimulation of T cells by disrupting receptor/Iigand interactions of B 
lymphocyte antigens can be used to inhibit T cell activation and prevent production of 
autoantibodies or T cell-derived cytokines which potentially involved m the disease process. 

20 Additionally, blocking reagoits may induce antigen-spedfic tolwance of autoreactive T cells 
whidi could lead to long-tOTn rdief from the disease. The eflBcacy of blocking reagoits in 
prevaiting or alleviating autoimmune disorders can be d^ermined using a number of wdl- 
characterized animal models of human autoimmune diseases. Examples include murine 
experimaital autoimmune oicephalitis. systemic hxpus erythmatosis in MRL/pr/pr mice or 

25 NZB hybrid mice, murine autoimmuno collagen artiiritis, diabetes mellitus in OD mice and 
BB rats, and murine experimaital myastiienia gravis (see Paul ed., supra, pp. 840-856). 

Upr^;ukition of an antigen fiinction (preferably a B lymphocyte antigen fimction), as 
a means of up regulating immune responses, may also be usefiil in tha:apy. Upregulation of 
immune responses may involve either enhandng an existing immune response or elidting an 

30 initial immune response as shown by the following examples. For instance, enhancing an 
immune response through stimulating B lymphocyte antigen fiinction may be usefiil in cases 
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of viral infetiioa In addition, systemic viral diseases such as influsiza, the common cold, and 
- encephalitis might be alleviated by the administration of stimulatory form of B lymphocyte 
antig^ syslemically. 

Ahernatively, antiviral immune responses may be mhanced in an infected patient by 
5 removing T cells fix)m the patient, costimulating the T ceDs in vitro with viral antigen-pulsed 
APCs either oqjressing a peptide aicoded by extended cDNAs derived from the 5* ESTs of 
the present invention or together with a stimulatory form of a soluble peptide Gicoded by 
extended cDNAs derived from the 5' ESTs of the present invention and rdntrodudng the in 
vitro primed T cells into the patient. The infected cells would now be capable of ddivering a 

1 0 costimulalory signal to T cells in vivo, thereby activating the T cells. 

In another application, upregulation or enhancement of antigen fimction (preferably B 
lymphocyte antigCT function) may be usefiil in the induction of tumor immunity. Tumor cells 
(e.g., sarcoma, melanoma, lymphoma, leukOTua, nairoblastoma, carcinoma) transfected with 
a nuddc acid encoding at least one peptide encoded by extaided cDNAs dmved from the 5' 

15 ESTs of the present invaition can be administered to a subject to ovCTcome tumor-spedfic 
tolerance in the subject. If desired, the tumor cell can be transfected to oq)iess a combination 
of peptides. For example, tumor cells obtained from a patient can be transfected ex vivo with 
an expression vector directing the expression of a peptide having B7-2-like activity alone, or 
in corgunction with a peptide having B7-l-like activity and/or B7-3"like activity. The 

20 transfected tumor cells are returned to the patient to resuk in expression of the peptides on 
the surfece of the transfected cell. Alternatively, gwie therapy techniques can be used to 
target a tumor cell for transfection in vivo. 

The presence of the peptide aicoded by extended cDNAs derived from the 5' ESTs 
of the present invention having the activity of a B lymphocyte antigen(s) on the surfece of the 

25 tumor cell provides the necessary costimulation agnal to T cdls to induce a T cell mediated 
immune response against the transfected tumor cells. In addition, tumor cells which lack or 
which &il to reexpress sufficient amounts of MHC class I or MHC class n molecules can be 
transfected whh nucleic acids encoding all or a portion of (e g., a cytoplasmicxiomain 
truncated portion) of an MHC class I a chain and p2 microglobulin or an MHC classU a 

3 0 diain and an MHC class n P cham to tha'd>y express MHC class I or MHC class n protdns 
on the cell surfece, respectively. Expression of the appropriate MHC dass I or class n 
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molecules in coiqunction whh a peptide having the activity of a B lymphocyte antigen (e.g., 
B7-1, B7-2, B7-3) induces a T cell mediated immune response against the transfected tumor 
cell. Optionally, a gme aicoding an antisense construct which blocks expresaon of an MHC 
class n associated protein, sudi as the invariant chain, can also be cotransfected with a DNA 
5 mcoding a peptide having the activity of a B lymphocyte antigen to promote presentation of 
tumor assodated antigois and induce tumor specific immunity. Thus, the induction of a T 
cell mediated immune response in a human aibject may be suffidoit to ovorome tumor- 
spedfic tolerance in the subject. Altamativdy, as described in more detail bdow, genes 
encoding these immune system r^ulator protons or nucleic adds regulating the expression of 
10 such proteins may be introduced into appropriate host cells to increase or decrease the 
expression of the proteins as desired. 

EXAMPLE34 

Assaying the Proteins Expressed fi^om Extended cDNAs 
15 or Portions Thereof for Hmiatopoiesis Regulating Activitv 

The protons encoded by the extended cDNAs or portions th^eof may also be 
evaluated for their honatopoiesis regulating activity. For example, the effect of the proteins 
on onbryonic stem cdl differentiation may be evaluated. Numerous assays for such activity 
are femiliar to those skilled in the art, including the assays disclosed in the following 
20 references, which are incorporated herein by reference: Johansson et al. Cell, Biol. 15:141- 
151, 1995; KeUer et oL, MoL Cell BioL 13:473-486, 1993; McClanahan et aL, Blood 
81:2903-2915, 1993. 

The protdns encoded by the extended cDNAs or portions thereof may also be 
evaluated for their influence on the lifetime of stem cells and strai cell differentiatioa 

25 Numerous assays for such activity are familiar to those skilled in the art, including the assays 
disclosed in the following references, which are incorporated herein by reference: Freshney, 
Methylcelhilose Colony Forming Assays, in Culture of Hematopoietic Cells., Freshney, et ai . 
Eds. pp. 265-268, Wiley-Iiss, Inc., New Yoric, NY. 1994; Hirayama et oL, Proc. Natl. Acad 
Sci. USA 89:5907-5911, 1992; McNiece and Briddell, in Culture of Hematopoietic Cells^ 

30 supra, Nd)en et al,, Exp. HematoL 22:353-359, 1994; Ploemacher and Cobblestone In 
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CzdUure of Hematopoietic Cells, supraUll, Spooncer et al, in Culture of Hematopoietic 
' Cells, 5z//?ral63-179 and Sutherland in Culture of Hematopoietic Cells, supra, 139-162. 

Those protdns which exhibit hanatopoiesis r^ulatory activity may then be 
formulated as phannacaiticals and used to treat dinical conditions in which regulation of 
5 hematopodsis is benefidal, such as in the treatment of myeloid or lymphoid cell deficiencies. 
Involvemait in r^ulating hanatopoiesis is indicated even by maigmal biolo^cal activity in 
support of coloiqr forming cells or of fector-dependent cdl lines. For example, protdns 
supporting the growth and proliferation of erythroid progenitor cells atone or in combination 
with other cytokines, indicates utility, for example, in treating various anemias or foi" use in 

10 conjunction with irradiation/chemotherapy to stimulate the production of erythroid precursors 
and/or erythroid cells. Protdns supporting the growth and proliferation of myeloid cells such 
as granulocytes and monocytes/macrophages (/.e., traditional CSF activity) may be useful, for 
example, in conjunction with chemotherapy to prevent or treat consequent myelo- 
suppression. Proteins supporting the growth and proliferation of m^akaryocytes and 

15 consequent^ of platdets allows prevention or treatment of various platelet disorders such as 
thromboqtopmia, and goierally may be used in place of or complem^tary to platdet 
transfusions. Protdns supporting the growth and proliferation of honatopoietic stem cdls 
which are capable of maturing to any and all of the above-mentioned hematopoietic cells may 
therefore find therapeutic utility in various stem cell disorders (such as those usually treated 

20 with transplandon, including, without limitation, aplastic anmia and paroxysmal nocturnal 
hemo^obinuria), as well as in repopulating the stem cell compartment post 
inadiation/chOTiotherapy, dther in vivo or ex vivo (/.e., in conjunction with bone marrow 
tran^lantation or with peripheral progenitor cell transplantation (homologous or 
heterologous)) as normal cdls or genetically manipulated for gene therapy. Alternatively, as 

25 desaibed in more detail below, genes encoding hematopoieas regulating activity protdns or 
nuddc adds regulating the expression of such proteins may be introduced into appropriate 
host cdls to increase or decrease the expresaon of the protdns as desired. 
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EXAMPLE 35 

Assaying the Proteins Expressed from Extended cDNAs or Portions Thereof 

for Regulation of Tissue Growth 
The proteins ©icoded by the extaided cDNAs or portions thereof may also be 
5 evaluated for thor effect on tissue growth. Numerous assays for such activity arc femiliar to 
those skilled in the art, induding the assays disclosed in International Patent Publication No. 
WO95/16035, International Patent Publication No. WO95/05846 and International Patent 
Publication No. WO91/07491, which are incorporated herdn by refwrace. 

Assays for wound healing activity include, without limitation, those described in: 
10 Winter, Epidermal Wound Healing, pps. 71-112, Maibach and Rovee, eds.. Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. IfTvesL Dermatol. 
71:382-84, 1978, which are incorporated herein by reference. 

Those protdns vMch are involved in the r^ulation of tissue growth may then be 
formulated as pharmaceuticals and used to treat clinical conditions in which regulation of 
1 5 tissue growth is baiefidal. For example, a protein encoded by extended cDNAs derived from 
the 5' ESTs of the present invention also may have utility in compositions used for bone, 
cartilage, tendon, ligament and/or nerve tissue growth or r^eneration, as well as for wound 
healing and tissue repair and replacemmt, and in the treatment of bums, incisions and ulcers. 
A protein encoded by extended cDNAs derived from the 5' ESTs of the present 
20 invention, which induces cartilage and/or bone growth in drcumstances where bone is not 
normally formed, has application in the healing of bone fractures and cartilage damage or 
defects in humans and other animals. Such a preparation employing a protein of the invention 
may have proph>dactic use in closed as weU as open fracture reduction and also in the 
inqjroved fixation of artificial joints De novo bone syntheas induced by an osteogenic agent 
25 contributes to the rq)air of congenital, trauma induced, or oncologic resection induced 
craniofadal defects, and also is useful in cosmetic plastic surgery. 

A protein of tlus invention may also be used in the treatment of periodontal disease, 
and in other tooth repair processes. Such agents may provide an CTvironment to attract bone- 
forming cells, stimulate growth of bone-forming cells or induce differentiation of bone- 
30 forming cell progenitors. A protein of the invention may also be usefijl in the treatment of 
osteoporosis or osteoarthritis, such as through stimulation of bone and/or cartilage repair or 
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by blocking inflannnation or processes of tissue destruction (coUagoiase activity, osteoclast 
activity, etc.) mediated by inflanunatory processes. 

Anotho" eatery of tissue regoiCTation activity that may be attributable to the protdn 
aicoded by extaided cDNAs derived from the 5* ESTs of the presait inveition is 
5 taidon/hgamoit formation. A protein encoded by extended cDNAs derived from the 5* 
ESTs of the presoit invention, which induces tendon/ligament-like tissue or other tissue 
formation in drcumstances where such tisaie is not normally formed, has application in the 
healing of teidon or ligament tears, deformities and oth«- tmdon or ligamait defects in 
humans and otha- animals. Such a preparation employing a tendon/ligament-like tissue 

10 indudng protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligamait to bone or other tissues, 
and in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue 
formation induced by a composition mcoded by extended cDNAs derived &om the 5' ESTs 
of the present invration contributes to the repair of taidon or ligaments defects of congorital, 

15 traumatic or other origm and is also useful in cosmetic plastic surgay for attachment or rq)air 
of tendons or ligamoits. The compoations encoded by extended cDNAs derived from the 5' 
ESTs of the present invCTtion may provide an environment to attract tendon- or ligament- 
forming cdls, stimulate growth of toidon- or ligament-forming cells, induce differentiation of 
prc^enitors of taidoiv or ligament-forming cells, or induce growth of tendon/ligament cells 

20 or prpgCTitors ex vivo for return in vivo to effect tissue repair. The compositions of die 
invention may also be usefij in the trealmait of tendinitis, carpal tunnel syndrome and other 
tendon or ligament drfects. The compositions may also indude an appropriate matrix and/or 
sequestCTing agent as a carrier as is wdl known in the art 

The proton encoded by extended cDNAs derived firom the 5' ESTs of the present 

25 invoition may also be usefiil for proliferation of neural cells and for regeneration of nerve and 
brain tissue, /.e, for the treatment of cmtral and pOTph^al novous system diseases and 
neuropathies, as well as mechanical and traumatic disorders, which involve d^eneration, 
death or tratmna to neural cells or nerve tissue. More specifically, a protein may be used in the 
treatment of diseases of the periphaal navous system, such as peripheral nerve injuries, 

30 pOTpheral neuropathy and localized noiropatfiies, and central nervous system diseases, such 
as AlzhdmCT's, Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and 
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Shy-Drager syndrome. Further conditions which niay be treated in accordance with the 
presort invCTtion indude medianical and traumatic disorders, such as spinal cord disorders, 
head trauma and CQ-d>rovascular diseases such as stroke. Peripheral noiropathies resulting 
from chemotherapy or otho- medical therapies may also be treatable using a protein of the 
5 inventioa 

Protdns of the invention may also be useful to promote better or fester closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with 
vascular insuflSdency, surgical and traumatic wounds, and the like. 

It is expected that a protein encoded by extended cDNAs derived from the 5' ESTs 
10 of the present invaition may also exhibit activity for gen^ation or regeneration of other 
tissues, sudi as oigans Onduding, for example, pancreas, liver, intestine, kidney, skin, 
endothelium) muscle (smooth, skeletal or cardiac) and vascular ^nduding vascular 
endothelium) tissue, or for pronwting the growth of cells comprising sudi tissues. Part of the 
deared effects may be by inhibition or modulation of fibrotic scarring to allow normal tissue 
15 to generate. A protein of the invention may also exhibit angiogenic activity. 

A protein oicoded by extraded cDNAs derived from the 5* ESTs of the present 
invention may also be useful for gut protection or regeneration and treatment of lung or liver 
fibrosis, repofiiaon injury in various tissues, and conditions reailting from systemic cytokine 
damage. 

20 A proton encoded by extended cDNAs derived from the 5* ESTs of the present 

invention may also be usefiil for promoting or inhibiting diflferentiation of tissues described 
above from precursor tissues or cdls; or for inhibiting the growth of tissues described above. 

AhOTiatively, as described in more detail bdow, genes encoding tissue growth 
regulating activity proteins or nuddc adds regulating the expression of such protdns may be 

25 introduced into appropriate host cells to increase or decrease the expression of the proteins as 
desired. 



30 
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EXAMPLE 36 

Assaying the P rotans Expressed from Extended cDN As or Portions 
Thereof for Regulation of Reproductive Hormones 
The proteins oicoded by the extended cDNAs or portions thaeof may also be 
5 evahiated for their ability to r^ulate reproductive hormones, such as follicle stimulating 
honmone. Numm)us assays for such activity are familiar to those skilled in the art, including 
the assays disclosed in the foUowng references, which are incorporated herdn by reference: 
Vale et aL, EruhcrinoL 91:562-572, 1972; Ling et al,. Nature 321:779-782, 1986; Vale et 
oL, Nature 321:776-779, 1986; Mason et aJ,., Nature 318:659-663, 1985; Forage et al., 

10 Proc. Natl. Acad ScL USA 83:3091-3095, 1986, Chapter 6.12 in Current Protocols in 
Immunology, Coligan et aL Eds. Greme Publishing Associates and Wiley-Intersdece ; Taub 
etaL, 1 Clin. Invest 95:1370-1376, 1995; Lind etaL, APMS 103:140-146, 1995; Muller e/ 
a/.. Eur y. Immunol 25:1744-1748; Gruber et aL, J, Immunol 152:5860-5867, 1994; 
Johnston etal, J Immunol 153:1762-1768, 1994. 

15 Those proteins which exhibit activity as reproductive hormones or regulators of cell 

movement may then be formulated as pharmacoiticals and used to treat clinical conditions in 
which r^ulation of reproductive hormones are beneficial. For exan^jle, a protein encoded by 
extaided cDNAs derived from the 5* ESTs of the present invention may also exhibit activin- 
or inhibin-rdated activities. InWbins are characterized by their ability to inhibit the release of 

20 follicle stimulating hormone (FSH), while activins are characterized by their ability to 
stimulate the rdease of FSH. Thus, a protein encoded by extended cDNAs derived from the 
5* ESTs of the present invoition, alone or in heterodimers Avith a member of the inMbin a 
family, may be useful as a contraceptive based on the ability of inhibins to decrease fertility in 
female mammals and decrease spermatogenesis in male mammals. Administration of 

25 suflBcient amounts of other inhibins can induce infertility in these mammals. AJtematively, the 
proton of the invention, as a homodimer or as a heterodimer with other protein subunits of 
the inhibin-B group, may be usefiol as a futility indudng therapeutic, based upon the ability of 
activin nwlecules in stimulating FSH rdease from cdls of the anterior pituitary. See, for 
example. United States Patent 4,798,885, the disclosure of which is incorporated ho-ein by 

30 referaice. A protdn of the invention may also be useful for advancement of the onset of 
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fertility in sexually immature mammals, so as to increase the lif^ime reproductive 
paformance of domestic animals such as cows, sheep and pigs. 

AhOTiatively, as desoibed in more detail below, genes encoding r^roductive 
hormone ululating activity protdns or nucleic adds r^^ating the expresaon of such 
5 proteins m^ be introduced into appropriate host cells to ina-ease or decrease the expression 
of the protdns as desired. 



EXAMPLE 37 

Assaving the Protdns Expressed from Extended cDNAs nr 

10 Portions Thereof for Chemotactic/Chemokinetic Activity 

The proteins aicoded by the extaided cDNAs or portions tho-eof may also be 
evaluated for chemotactic/chemokinetic activity. For example, a protdn encoded by 
extended cDNAs derived from the 5' ESTs of the present invention may have diemotactic or 
chemokinetic activity (e.g., act as a chemokine) for mammalian cells, induding, for example, 

15 monocytes, fibroblasts, naitrophils, T^Us, mast cdls, eosinophils, q)ithelial and/or 
oidothelial cdls. Chanotactic and diemokinetic proteins can be used to mobilize or attract a 
desired cdl population to a desired ate of action. Chemotactic or chemokinetic proteins 
provide particular advantages in treatment of wounds and other trauma to tissues, as well as 
in treatmwit of localized infections. For example, attraction of lymphocytes, monocytes or 

20 naitrophils to tumors or sites of infection may result in improved immune responses against 
the tumor or infecting agent. 

A protdn or peptide has chonotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of sudi cdl population. 
Preferably, the protein or peptide has the ability to direcdy stimulate directed movement of 

25 cells. Whether a particular protein has chemotactic activity for a population of cells can be 
readily detemMned by employing such protein or peptide in any knovwi assay for cell 
chemotaxis. 

The activity of a protdn of the invention may, among other means, be measured by 
the following methods: 

30 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protdn to induce die migration of 
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cells across a membrane as weB as the ability of a proton to mduce the adhesion of one cefl 
■ population to another cell populatioa Suitable assays for movement and adhesion indude. 
with(Hit limitation, those desoibed in: Current Protocols in Immunology, Ed by Coligan, 
Kruisbedc, Maigulies, Shevach and Strober, Pub. Greene PubUshing Assodates and Wiley- 
5 Intersdence, Chapter 6.12: 6.12.1-6.12.28; Taub et aL, J. Clin Invest. 95:1370-1376, 1995; 
Lind et oL, APMIS 103:140-146, 1995; Mudler et at. Eur J. Immunol. 25:1744-1748; 
Gruber et al., J. Immunol. 152:5860-5867, 1994; Johnston et al. J. Immunol, 153:1762- 
1768, 1994. 

10 EXAMPLE 38 

Assaying th e Proteins Expressed firtm Extended cDNAs or 
Portions Thereof for Regulation of Blood Clnttinp; 
The proteins encoded by the extended cDNAs or portions thereof may also be 
evaluated for their effects on blood dotting. Numerous assays for such activity are familiar to 

15 those skilled in the art, including the assays disdosed in the following references, which are 
incorporated herein by reference: Unet etal., J. Clin. Pharmacol. 26:131-140, 1986; Burdick 
et aL, Thrombosis Res. 45:413-419, 1987; Humphrey et al.^ Fibrinolysis 5:71-79, 1991; 
Schmib, Prostaglandins 35:467-474, 1988. 

Those proteins which are involved in the regulation of blood clotting may then be 

20 formulated as pharmacaiticals and used to treat clinical conditions in which regulation of 
blood dotting is benefidal. For example, a protdn of the invention may also exhibit 
hemostatic or thrombolytic activity. As a resuk, such a protein is expected to be usefiil in 
treatment of various coagulations disorders Occluding hereditary disorders, such as 
honophilias) or to enhance coagulation and otiier hemostatic events in treating wounds 

25 resulting from trauma, surgery or other causes. A protein of the invention may also be use&l 
for dissohong or inhibiting formation of thromboses and for treatment and prevention of 
conditions resulting thorefrom (such as infarction of cardiac and central nervous system 
vessels (e.g., stroke)). Akematively, as described in more detail bdow, genes aicoding blood 
dotting activity proteins or nuddc adds regulating the expression of such proteins may be 

30 introduced into appropriate host cdls to increase or decrease the expres^on of the proteins as 
desired. 
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EXAMPLE 39 
Assaying the Proteins Expressed from Extended cDNAs nr 
Portions There of for Involvement in Receptor/Lieand Intaacrioas 
The proteins aicoded by the extended cDNAs or a portion thereof may also be 
5 evaluated for their invoh/ement in receptor/Iigand interactions. Numerous assays for such 
invoh^ement are femiliar to those skilled in the art. including the assays disclosed in the 
following refoences, vkWch are incorporated herein by refooice: Chapter 7. 7.28.1-7.28.22 
in Current Protocols m Immunology, CoHgan et al. Eds. Greene Publishing Associates and 
Wiley-Interscience; Takai etaL. Proc. Nad. Acad Sci. USA 84:6864-6868, 1987; Bieitr et 
10 al., J. Exp. Med 168:1 145-1156, 1988; Rosenstein et al., J. Exp. Med 169:149-160. 1989; 
Stohenborge/ai.y. Immunol. Methods 175:59-68. 1994; Stitt etaL, Ce// 80:661-670. 1995; 
Gyuiis a/., Ce// 75:791-803, 1993. 

For example, the protons encoded by extended cDNAs derived from the 5' ESTs of 
the pnesoit invention may also demonstrate activity as receptors, recqrtor ligands or inhibitors 
15 or a^nists of recq)tor/ligand interactions. Examples of sudi receptors and Ugands include, 
without limitation, cytokine receptors and thdr ligands, recqjtor kinases and their ligands, 
receptor phosphatases and their ligands, recq>tors involved in ceU-cell intaactions and their 
Kgands Cmcluding without limitalion. ceUular adhesion molecules (such as sdectins, integrins 
and their ligands) and receptor/Iigand pairs invoh^ed in antigen presentation, antigen 
20 recognition and devdopment of cellular and humoral immune responses). Receptors and 
ligands are also usefiil for screening of potential peptide or small molecule inhibitors of the 
rdevant receptor/Iigand interaction. A proton encoded by extended cDNAs derived from the 
5' ESTs of the present invention Cmcluding. without Hmitation, fragments of receptors and 
Bgands) may themselves be useful as inhibitors of recq)tor/ligand interactions. Akemativdy. 
25 as described in more d^ below, genes oicoding proteins involved in receptor/Iigand 
interactions or nucleic acids relating the expression of such proteins may be introduced into 
^propriate host cdls to increase or decrease the expression of the protons as desired. 
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EXAMPLE 40 

Assaying the Proteins Expr essed from Extended cHNAq o r Portions Thf^rr^r 

for Anti-Inflammatory Activity 
The proteins encoded by the extended cDNAs or a portion thereof may also be 
evaluated for anti-inflammatoiy activity. The anti-inflammatory activity may be achieved by 
providing a stimulus to cells invoh^ed in the inflammatory response, by inhibiting or 
promoting ceU-ceU interactions (such as. for example, ceU adhesion), by inhibiting or 
promoting chemotaxis of ceUs invoked in the inflammatoiy process, inhibiting or promoting 
cell extravasation, or by stimulating or suppressing production of other factors which more 
direcUy inhibit or promote an inflammatoiy response. Proteins exhibiting such activities can 
be used to treat inflammatory conditions induding chronic or acute conditions, inchiding 
without limitation inflammation associated with infection (such as septic shock, sepsis or 
systemic inflammatory response syndrome), ischemia-reperfiisioninury. endotoxin lethality, 
arthritis, complement-mediated hyperacute rqection, nephritis, cytokine- or chemokine- 
induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from over 
production of cytokines such as TNF or IL-1 . Proteins of the invention may also be useful to 
treat anaphylaxis and hypersensitivity to an antigenic substance or material. Akematively, as 
described in more detafl below, genes encoding anti-inflammatoiy activity proteins or nucleic 
adds regulating the expression of such proteins may be introduced into appropriate host cells 
20 to increase or decrease the expression ofthe proteins as desired. 



EXAMPLE 41 

Assaying the Protd ns Expressed fix)m Extended cDNAs or 
Portions Thereof for Tumor Inhibition Activity 
The protdns encoded by the extended cDNAs or a portion thereof may also be 
evaluated for tumor inhibition activity. In addition to the activities described above for 
immunological treatment or prevention of tumors, a protein ofthe invention may exhibit other 
anti-tumor activities. A protdn may inhibit tumor growth directly or indirectly (such as, for 
example, via ADCC). A protdn may exhibit its tumor inhibitory activity by acting on tumor 
tissue or tumor precursor tissue, by inhibiting formation of tissues necessary to support tumor 
growth (sudi as, for example, by inhibiung angiogenesis), by causing production of other 
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fectors, agents or cell types wKdi inhibit tumor growth, or by suppressing, diminating or 
inhibiting fectors, agents or cdl types which promote tumor growth. Ahematively, as 
described in more daail bdow. genes tumor inhibition activity proteins or nucldc adds 
r^^lating fte expresaon of sudi protdns may be introduced into appropriate host cdls to 
5 increase or decrease the expresaon ofthe proteins as desired. 

A protdn of the invention may also exhibit one or more of the foDowing additional 
activities or eflfects: inhibiting the growth, infection or fimction o? or killing, infectious agents, 
induding, without limitation, bacteria, viruses, fimgi and other parasites; effecting 
(suppressing or enhancing) bodily characteristics, including, without limitation, hdght, 
wdght, hair color, eye color, skin, fet to lean ratio or other tissue pigmentation, or oigan or 
body part size or shape (such as. for example, breast augmentation or diminution, change in 
bone form or shape); effecting biorhythms or drcadian cydes or rhythms; effecting the 
ferti% of male or female subjects; effecting the metabolism, catabolism, anabolism, 
15 processing, utilization, storage or elimination of dietary fet, Bpid, protein, caibohydiale, 
vitamins, minCTals, cofectors or other nutritional fectors or conqx)nent(s); effecting bdiavioral 
characteristics, induding, without limitation, appetite, Hbido. stress, cognition Onduding 
cognitive disorders), depression finduding depressive disorders) and violent behaviors; 
providii^ analgeac rffects or other pain reducing effects; promoting differentiation and 
20 growth of embryonic stem cells in lineages other than hematopoietic lineages; hormonal or 
endocrine activity; in the case of enzymes, correcting defidendes of the enzyme and treating 
defidency-rdated diseases; treatment of I^peiproliferative disordas (such as, for exanq)le, 
psoriaas); immunoglobulin-like activity (aich as, for example, the ability to bind antigens or 
complemoit); and the ability to act as an antigen in a vacdne compoation to raise an immune 
25 re^nse against sudi protein or another material or entity v^ch is cross-reactive with such 
protda Alternatively, as described in more detail below, gaies aicoding protdns involved m 
any of the above mentioned activities or nuddc adds r^ulating the expresaon of such 
proteins may be introduced into appropriate host cells to increase or dewease the expresaon 
of the proteins as desired. 

30 
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EXAMPLE 42 
Identification of Proteins which Interact with 
PolvDeptides EncnHed bv ExtenHeri rDNAc 
Proteins which mteract with the polypeptides encoded by cDNAs derived fiom the 5' 
ESTs or Augments thereof, such as receptor proteins, may be identified using two hybrid 
systems such as the Matchmaker Two Hybrid System 2 (Catalog No. K1604-1, Ciontech). 
As described in the manual accompanying die kit which is incoiporated herein by reference, 
the die cDNAs derived fiom 5' ESTs, or fiagments thereof are inserted into an expression 
vector such that they are in fi^e with DNA encoding the DNA binding domain of the yeast 
transcriptional activator GAL4. cDNAs in a cDNA libraiy which encode proteins which 
might interact with the polypeptides encoded by the extended cDNAs or portions thereof are 
inserted into a second expression vector such that they are in fiame with DNA encoding the 
activation domain of GAL4. The two expression plasmids arc transformed into yeast and the 
yeast are plated on selection medium which selects for expression of selectable markers on 
15 each of die expression vectors as weU as GAL4 dependent expression of the mS3 gene. 
Transfonnants capable of growing on medium lacking histidine are screened for GAL4 
dependent lacZ expressioa Those cells which are positive in both the histidine selection and 
die lacZ assay contain plasmids encoding proteins which interact with the polypeptide 
encoded by the extended cDNAs or portions thereof 
20 Akematively, the system described in Lustig et al. , Methods in Enzymology 283. 83- 

99, 1997, and in U.S. Patent No. 5,654,150, the disclosure of which is incorporated herein by 
reference, may be used for identifying molecules which interact widi the polypeptides 
encoded by extended cDNAs. In such systems, m vitro transcription reactions are perfonned 
on a pool of vectors containing extended cDNA inserts cloned downstream of a promoter 
25 which drives in vitro transcription. The resulting pools of mRNAs are intrxxluced into 
Xenopus laevis oocytes. The oocytes are thai assayed for a desired activity. 

Ahemativdy. the pooled in vitro transcription products produced as desaibed above 
may be translated in vitro. The pooled in vitro translation pix)ducts can be assayed for a 
deared activity or for interaction with a known polypeptide. 
30 Proteins or other molecules interacting widi polypeptides encoded by extended 

cDNAs can be found by a variety of additional techniques. In one method, affinity 
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columns eontaining the polypeptide encoded by the extended cDNA or a portion thereof 
- can be constructed. In some versions, of this method the affinity column contains 
chimeric proteins in which the protein encoded by the extended cDNA or a portion 
thereof is fiised to glutathione S-transferase. A mixture of cellular proteins or pool of 
5 expressed proteins as described above and is applied to the affinity column. Proteins 
interacting with the polypeptide attached to the column can then be isolated and analyzed 
on 2-D electrophoresis gel as described in Ramunsen et aL, Electrophoresis 18:588-598, 
1997, the disclosure of which is incorporated herein by reference. Alternatively, the 
proteins retained on the affinity column can be purified by electrophoresis based methods 

10 and sequenced. The same method can be used to isolate antibodies, to screen phage 
display products, or to screen phage display human antibodies. 

Proteins mteracting with polypeptides encoded by extended cDNAs or portions 
thereof can also be screened by using an Optical Biosensor as described in Edwards and 
Leatherbarrow, Analytical Biochemistry 246:1-6, 1997, the disclosure of which is 

15 incorporated herein by reference. The main advantage of the method is that it allows the 
determination of the association rate between the protein and other interacting 
molecules. Thus, it is possible to specifically select interacting molecules with a high or 
low association rate. Typically a target molecule is linked to the sensor surface (through 
a carboxymethl dextran matrix) and a sample of test molecules is placed in contact with 

20 the target molecules. The binding of a test molecule to the target molecule causes a 
change in the refiractive index and/ or thickness. This change is detected by the 
Biosensor provided it occurs in the evanescent field (which extend a few hundred 
nanometers fi-om the sensor surfiice). In these screening assays, the target molecule can 
be one of the polypeptides encoded by extended cDNAs or a portion thereof and the test 

25 sample can be a collection of proteins extracted fi-om tissues or cells, a pool of expressed 
proteins, combinatorial peptide and/ or chemical libraries, or phage displayed peptides. 
The tissues or cells fi-om which the test proteins are extracted can originate fi-om any 
species. 

In other methods, a target protein is immobilized and the test population is a 
30 collection of unique polypeptides encoded by the extended cDNAs or portions thereof. 
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To study the interaction of the proteins encoded by the extended cDNAs or 
■ portions thereof with drugs, the microdialysis coupled to HPLC method described by 
Wang et al., Chromatographia 44:205-208, 1997 or the affinity capiUaiy electrophoresis 
method described by Busch et al., J. Chromafogr. 777:31 1-328, 1997, the disclosures of 
5 which are incorporated herein by reference can be used. 



It will be appreciated by those skilled in the ait that the proteins expressed fiom the 
extended cDNAs or portions may be assayed for numerous activities in addition to those 
specifically enumerated above. For example, the expressed proteins may be evaluated for 

10 applications invohnng control and r^ation of inflammation, tumor proliferation or 
metastaas, infection, or other clinical conditions. In addition, the proteins ejq)ressed fiom the 
extended cDNAs or portions thereof may be usefiil as nutritional agents or cosmetic agaits. 

The proteins expressed fi^m the cDNAs or portions thereof may be used to generate 
antibodies capable of spedfically binding to the oqiressed proton or fiagmarts thereof as 

1 5 desaibed in Example 40 below. The antibodies may capable of binding a fiiU length protein 
encoded by a cDNA derived fiom a 5' EST, a mature protein (/.e. the protein generated by 
deavage of the agnal peptide) encoded by a cDNA derived fiom a 5' EST, or a signal 
peptide encoded by a cDNA derived fiiom a 5' EST. Altematively, the antibodies may be 
capable of binding fiagments of at least 10 amino adds of the protons oicoded by the above 

20 cDNAs. In some embodiments, the antibodies may be capable of binding fiagments of at 
least 15 amino adds of the protons encoded by the above cDNAs. In other embodiments, 
the antibodies may be capable of binding fiagments of at least 25 amino adds of the proteins 
ejqpressed tcom the extended cDNAs wdrich comprise at least 25 amino adds of the protons 
encoded by tiie above cDNAs. In further embodimoits, the antibodies m^ be enable of 

25 binding fiagmoits of at least 40 amino adds of the proteins oicoded by the above cDNAs. 



EXAMPLE 43 

Production of an Antibody to a Human Proton 
Substantially pure protein or polypeptide is isolated from the transfected or 
30 transformed cells as described in Example 30. The concentration of protein in the final 
preparation is adjusted, for example, by concenti^ion on an Amicon filto" device, to the 
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levet of a few jig/ml. Monoclonal or polyclonal antibody to the protein can then be 
- prepared as follows: 

1. Monoclonal Antibody Production by Hvbridonna Fusion 
5 Monoclonal antibody to epitopes of any of the peptides identified and isolated as 

described can be prepared from murine hybridomas according to the classical method of 
Kohler. and Milstdn, Nature 256:495. 1975 or deriyatiye methods thereof Briefly, a 
mouse is repetitiyely inoculated with a few micrograms of the selected protein or 
peptides derived therefrom over a period of a few weeks. The mouse is then sacrificed, 

10 and the antibody producing cells of the spleen isolated. The spleen cells are fiised by 
means of polyethylene glycol with mouse myeloma cells, and the excess unfused cells 
destroyed by growth of the system on selective media comprising aminopterin (HAT 
media). The successfiiUy fiised cells are diluted and aliquots of the dUution placed in 
weUs of a raicrotiter plate where growth of the culture is continued. Antibody-producing 

15 clones are identified by detection of antibody in the supernatant fluid of the wells by 
immunoassay procedures, such as ELISA, as originaUy described by Engvall. Meth. 
Enzymol. 70:419, 1980. the disclosure of which is incorporated herein by reference and 
derivative methods thereof Selected positive clones can be expanded and their 
monoclonal antibody product harvested for use. Detailed procedures for monoclonal 

20 antibody production are described in Davis et al. in Basic Methods in Molecular Biology 
Elsevier. New York. Section 21-2, the disclosure of which is incorporated herein by 
reference. 

2. Polyclonal Antibody Production by Tmrnimiyiitinn 

25 Polydonal antiserum containing antibodies to heterogenous q)itopes of a single 

protein can be prq)ared by immunizing aiitable animals with the expressed protein or 
peptides derived therefixjm. which can be unmodified or modified to enhance 
immunogenidty. Effective polydonal antibody production is affected by many fectois rdated 
both to the antigen and the host spedes. For example, small molecules tout to be less 

30 immunogttiic than others and may require the use of carriers and adjuvant. Also, host 
araraals response vary depending on site of inoculations and doses, with both inadequate or 
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excessive doses of antigen resulting in low titer antisera. SmaU doses (ng levd) of antigen 
administoed at multiple intradermal sites appears to be most reliable. An effective 
immunization protocol for rabbits can be found in Vaitukaitis. ei al, J, Clhi BidocrinoL 
Metab. 33:988-991 (1971) , the disclosure of which is incorporated herein by refCTence.. 
5 Boosts mjections can be given at r^^lar intervals, and antiserum harvested vs^en 

antibody titer thereof, as detmnined semi-quantitativdy, for example, by double 
immunodiflEiision in agar against known concentrations of the antigen, begins to fell. See, for 
example. Ouchterlony, ei al., Ch^. 19 in: Hcoidbook of Experimental Immmology D. Wier 
(ed) Blackwell (1973) , the disclosure of which is incorporated herein by refwence. Plateau 

10 concentration of antibody is usually in the range of 0. 1 to 0.2 mg/ml of semm (about 12 nM). 
AflBnity of the antisera for the antigen is detem^ed by preparing competitive binding curves, 
as described, for example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d 
Ed. (Rose and Friedman, Eds.) Amer. Soc. For Microbiol, Washington, D.C. (1980) , the 
disclosure of which is incoiporated herein by reference. 

15 Antibody preparations prepared according to either protocol are useful in 

quantitative immunoassays which determine concentrations of antigen-bearing substances 
m biological samples; they are also used semi-quantitatively or qualitatively to identify 
the presence of antigen in a biological sample. The antibodies may also be used in 
therapeutic compositions for killing cells expressing the protein or reducing the levels of 

20 the protein in the body. 

V. Use of 5* ESTs or Sequences Obtainable Therefrom or Portions Thereof as 
Reagents 

The 5' ESTs of the present invention (or cDNAs or genomic DNAs obtainable 
25 therefrom) may be used as reagents in isolation procedures, diagnostic assays, and 
forensic procedures. For example, sequences from the 5' ESTs (or cDNAs or genomic 
DNAs obtainable therefrom) may be detectably labeled and used as probes to isolate 
other sequences capable of hybridizing to them. In addition, sequences from 5' ESTs (or 
cDNAs or genomic DNAs obtainable therefrom) may be used to design PGR primers to 
30 be used in isolation, diagnostic, or forensic procedures. 



wo 99/06551 



PCT/IB98/01235 



87 



10 



1. Use of S' ESTs or Sequences Obtainable Therefr o m or Portinnc T hereof in T^nlatinn 
Diagnostic and Forensic Procedures 

EXAMPLE 44 

Preparation of PGR Primers and Amplification of niMA 
The 5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) may be 
used to prepare PGR primers for a variety of applications, including isolation procedures for 
cloning nucleic adds capable of hybridizing to such sequences, diagnostic techniques and 
forensic techniques. The PGR primers are at least 10 bases, and preferably at least 12. 1 5, or 
17 bases in length. More preferably, the PGR primers are at least 20-30 bases in length. In 
some embodiments, the PGR primers may be more than 30 bases in length. It is preferred 
that the primer pairs have approximately the same G/G ratio, so that melting temperatures are 
approximately the same. A variety of PGR techniques are femiliar to those skiUed in the art. 
For a review of PGR technology, see Molecular Cloning to Genetic Engineering, White Ed. 
in Methods in Molecular Biology 67: Humana Press, Totowa 1997. the disclosure of which 
15 is incorporated hCTein by reference. In each of these PGR procedures. PGR primers on either 
side of the nucleic acid sequences to be amplified are added to a suitably prepared nucleic add 
sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nudeic add in the sample is denatured and the PGR 
primers are specifically hybridized to complementary nudeic add sequences in the sample. 
The hybridized primers arc extended. Thereafter, another cycle of denaturation, 
hybridization, and extension is initiated. The cydes are repeated multiple times to produce an 
amplified firagmait containing the nucleic add sequence between the primer ates. 

EXAMPLE 45 

25 Useof5'EST.sa.;Prnhf^^ 

Probes derived from 5' ESTs (or cDNAs or genomic DNAs obtainable therefrom), 
induding fiJl length cDNAs or genomic sequences, may be labded with detectable labels 
femiliar to those skilled in the art, induding radioisotopes and non-radioactive labels, to 
provide a detectable probe. The detectable probe may be single stranded or double stranded 

30 and may be made using techniques known in the art. induding in vitro transcription, nidc 
translation, or kinase reactions. A nucldc add sample containing a sequence capable of 
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hybridizing to the labeled prcbe is contacted with the labeled probe. If the nuddc acid in the 
- sample is double stranded, it niay be doiatured prior to contacting the probe. In some 
^plications, the nudeic add sample may be immobilized on a surface such as a nitrocdlulose 
or wflon monbrane. The nudeic add sample may comprise nucldc adds obtained from a 
5 variety of sources, including gaiomic DNA, cDNA hT>raries, RNA, or tissue samples. 

Procedures used to detect the presaice of nucldc adds capable of hybridizing to the 
d^ectable probe indude well known techniques sudi as Southern blotting, Northern blotting, 
dot blotting, colony hybridization, and plaque hybridization. In some applications, the nucldc 
add capable of hybridizing to the labded probe may be cloned into vectors such as expresaon 
10 vectors, sequencing vectors, or in vitro transcription vectors to facilitate the charaaerization 
and expression of the hybridizing nucleic adds in the sample. For example, aidi techniques 
may be used to isolate and clone sequences in a genomic library or cDNA library which are 
capable of hybridizing to the detectable probe as described in Example 30 above. 

PCR primers made as described in Example 44 above may be used in foraisic 
15 analyses, such as the DNA fingerprinting teduriques described in Examples 46-50 bdow. 
Sudi analyses may utilize detectable probes or primers based on the sequences of the the 5' 
ESTs or of cDNAs or genomic DNAs isolated uang the 5' ESTs. 

EXAMPLE 46 

Forensic Matching by DNA Sequencing 
In one exemplary method, DNA samples are isolated from forenac ^jedmens o^ for 
example, hair, semen, blood or skin cells by conventional methods. A pand of PCR primers 
based on a number of the 5' ESTs of Example 25, or cDNAs or genomic DNAs isolated 
therefrom as described above, is then utilized in accordance with Example 44 to amplify DNA 
of approximately 100-200 bases in length from the forensic specimen. Corresponding 
sequCTces are obtained from a test subject. Eadi of these identification DNAs is then 
sequenced using standard techniques, and a simple database comparison d^ermines the 
differaices, if any, between the sequences fix)m the subjea and those from the sample. 
Statistically significant differences between the suspect's DNA sequences and those from the 
sample condusively prove a lack of identity. This lade of identity can be proven, for example, 
with only one sequence. Idoitity, on the other hand, should be demonstrated with a large 
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nuinba- of sequences, all matching. PrefaBbly. a nrinimum of 50 statisticaDy identical 
sequences of 100 bases in Iragth are used to prove idoitity between the aispect and the 
sample. 



5 EXAMPLE 47 

Positive Identification bv DNA Sequencing 
The technique outlined in the previous example may also be used on a lajger scale to 
provide a unique fingerprint-type identification of any individual. In this technique, primers 
are prepared from a large number of 5'EST sequaices Srom Example 25, or cDNA or 

10 genomic DNA sequences obtainable therefrom. Preferably, 20 to 50 difiFerait primers are 
used. These primers are used to obtain a corresponding number of PCR-generaied DNA 
stents 6om the individual in question in accordance with Example 44. Each of these 
DNA s^oits is sequOTced, uang the methods set forth in Example 46. The database of 
sequences genOTted through this procedure uniqudy idwitifies the individual &om whom the 

15 sequences were obtained. The same panel of primes m^ then be used at any later time to 
absolutely corrdate tissue or other biological specimen with that individual 



EXAMPLE 48 
Southern Blot Forensic Identification 

20 The procedure of Bcample 47 is repeated to obtain a panel of at least 10 amplified 

sequmces 6om an individual and a spedmai. Preferabty, the pand contains at least 50 
amplified sequences. More prefoBbly, the pand contains 100 amplified sequaices. In some 
CTibodiments, the pand contains 200 amplified sequences. This PCR-generated DNA is then 
digested with one or a combination oC prefwably, four base spedfic restriction enzymes. 

25 Such enzymes are commercially available and known to those of skill in the art. After 
digestion, the resultant gene fragments are size separated in multiple duplicate wells on an 
agarose gd and transferred to nitrocellulose using Southern blotting techniques well known 
to those with skill in the art. For a review of Southmi blotting see Davis ei al, (Base 
Methods in Molecular Biology, 1986, Elsevier Press, pp 62-65) , the disdosure of which is 

3 0 incorporated h^dn by reference. 
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A pand of probes based on the sequences of 5' ESTs (or cDNAs or genomic DNAs 
obtainable therefrom), or fragments thereof of at least 10 bases, are radioactively or 
colorimetricaDy labeled using methods known in the art. such as nick translation or end 
labeling, and Itybridized to the Southern blot uang techniques known in the art (Davis et aL, 
supra). Preferably, the probe comprises at least 12, 15. or 17 consecutive nucleotides from 
the 5' EST (or d)NAs or gaiomic DNAs obtainable therefrom). More prrferably. the probe 
comprises at least 20-30 consecutive nucleotides from the 5' EST (or cDNAs or genomic 
DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the 5' EST (or cDNAs or genomic DNAs obtainable therefrom). 

Preferably, at least 5 to 10 of these labeled probes are used, and more preferably at 
least about 20 or 30 are used to provide a unique pattern. The resultant bands appearing 
from the hybridization of a large sample of 5' EST (or cDNAs or genomic DNAs obtainable 
thoiefrom) will be a unique idaitifier. Since the restriction aizyme deavage vwU be different 
for eveiy individual, the band pattern on the Southern blot will also be unique. Increasing the 
1 5 number of 5' EST (or d)NAs or genomic DNAs obtainable thoefrom) probes will provide a 
statistically higher levd of confidence in the identification since there will be an increased 
numbo" of sets of bands used fi)r identification. 



10 



EXAMPLE 49 

20 Dot Blot Identification Procedure 

Another technique for identi^mg individuals using the 5' EST sequences disdosed 
herein utilizes a dot blot hybridization technique. 

Gaiomic DNA is isolated fiom nucld of subject to be identified. OKgonudeotide 
probes of approximatdy 30 bp in length are syntheazed that correspond to at least 10, 

25 preferably 50 sequences from die 5' ESTs or cDNAs or genomic DNAs obtainable 
therefiont The probes are used to hybridize to the genomic DNA through conditions known 
to those in the art. The oligonudeotides are end labded with P" uang polynudeotide kinase 
(Pharmada). Dot Blots are created by spotting the genomic DNA onto nitrocdlulose or die 
like uang a vacuum dot blot manifold (BioRad, Ridmond California). The nitrocelhilose 

30 filter containing the genomic sequences is baked or UV linked to the filter, prehybridized and 
hybridized with labded prdie using techniques known in the art (Davis et al., supra). The 
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labded DNA fragments are sequentially hybridized with successively stringent conditions to 
detect minimal differences b^een the 30 bp sequence and the DNA. 
Tetramethylammonium chloride is useful for identi^ng clones containing small numbers of 
nucleotide mismatches (Wood et aL, Proc Natl. Acad. Sci. USA 82(6): 1585-1588. 1985) 
which is hereby incorporated by reference. A unique pattern of dots distinguishes one 
individual from another individual. 

5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) or 
oKgonucleotides containing at least 10 consecutive bases from these sequences can be used as 
probes in the following akemative fingerprinting technique. Preferably, the probe comprises at 
least 12. 15, or 17 consecutive nucleotides from the 5' EST sequences (or cDNAs or 
genomic DNAs obtainable therefrom). More preferably, the probe comprises at least 20-30 
consecutive nucleotides from the 5' EST sequences (or cDNAs or genomic DNAs obtainable 
tfierefrom). In some anbodiments, the probe comprises more than 30 nucleotides from the 5' 
EST sequfflices (or cDNAs or genomic DNAs obtainable dierefiom). 
15 Preferably, a plurality of probes having sequences from diflFerrat genes are used in the 

ahemative fingerprinting technique. Example 50 below provides a representative alternative 
fingaprinting procedure in which the probes are derived fiom 5 'EST. 

EXAMPLE 50 

2° . Alternative "Fingerprint" Identification Technique 

20-mer oligonucleotides are prepared fiom a large number, e.g. 50, 100, or 200, of 
5'EST using commercially available oligonucleotide services sudi as Genset, Paris. France. 
CeU samples from the test subject are processed for DNA using techniques well known to 
those with skill in the art. The nucleic acid is digested with restriction enzymes such as EcoRI 

25 and Xbal. FoUowing digestion, samples are applied to wells for electrophoresis. The 
procedure, as known in the art, may be modified to accommodate polyaoylamide 
electrophoresis, however in this example, samples containing 5 ug of DNA are loaded into 
wells and separated on 0.8% agarose gels. The gels are transferred onto nitrocellulose using 
standard Southern blotting techniques. 

10 of each of the oligonucleotides are pooled and oid-labded with The 
nitroceUulose is prehybridized with blocking solution and hybridized with the labeled probes. 
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Following hybridization and washing, the nitroceUulose filter is exposed to X-Omat AR X-ray 
- filni. The resulting hybridization pattern wiU be unique for each individ^^ 

It is additionally contemplated within this example that the number of probe 
sequ^ces used can be varied for additional accuracy or clarity. 

5 

The proteins mcoded by the extaided cDNAs may also be used to generate 
antflxxiies as explained in Examples 30 and 43 in order to identify the tissue type or cell 
species from which a sample is derived as described in example 5 1 . 

IQ EXAMPLE 51 

Identificati on of Tissue Types or Cell Species bv Means nf 
Labeled Tissue Specific Antibodies 
Identification of spedfic tissues is accomplished by the viaialization of tissue spedfic 
antigens by means of antibody preparations according to Examples 30 and 43 which are 
15 coqugated, directly or indirectly to a detectable maricer. Selected labeled antibody species 
bind to their spedfic antigen binding partner in tissue sections, cell suspensions, or in extracts 
of soluble protdns fixjm a tissue sample to provide a pattern for qualitative or semi-qualitative 
interpretatioa 

Antisera for these procedures must have a potency exceeding that of the native 
20 preparation, and for that reason, antibodies are concentrated to a mg/ml level by isolation 
of the gamma globulin firaction, for example, by ion-exchange chromatography or by 
ammonium sulfate fi^ctionation. Also, to provide tiie most specific antisera, unwanted 
antibodies, for example to common proteins, must be removed from the gamma globulin 
fraction, for example by means of insoluble inununoabsorbents, before the antibodies are 
25 labeled with the marker. Eitiier monoclonal or heterologous antisera is suitable for either 
procedure. 

A, Immunohistochemical techniques 

Purified, higb-titer antibodies, prepared as described above, are conjugated to a 
detectable marker, as described, for example, by Fudoiberg, Chap. 26 in: Basic mid Clinical 
30 Immunology^ 3rd Ed. Lange, Los Ahos, California, 1980, or Rose,, et al^ Chap. 12 in: 
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Methods in Imrmmodiagnosis, 2d Ed. John Wiley and Sons, New York (1980), the 
disdosures of whicA are incorporated heran by reference. 

A fluorescent niarker, either fluorescein or rhodamine. is preferred, but antibodies can 
also be labded with an enzyme that supports a color producing reaction with a substrate, such 
5 as horseradish p^oxidase. Maiicers can be added to tissue-bound antibody in a second step, 
as desaibed bdow. Alternatively, the spedfic antitissue antibodies can be labeled with fmitin 
or oth& dectron daise particles, and localization of the ferritin coupled antigen-antibody 
contplexes achieved by means of an dectron microscope. In yet another approach, the 
antibodies are radiolabded, with, for example and detected by overlaying the antibody 

10 . treated prq>aration with photographic emulsioa 

Preparations to cany out the procedures can comprise monodonal or polyclonal 
antibodies to a single protein or peptide identified as ^)ecific to a tissue type, for example, 
brain tissue, or antibody preparations to sevoal antigenically distinct tissue specific antigens 
can be used in panels, independently or in mbctures, as required. 

15 Tissue sections and cell suspensions are prq)ared for inununohistochemical 

examination according to common histological techniques. Multiple oyostat sections (about 
4 Jim, unfixed) of the unknown tissue and known control, are mounted and each slide 
covered with diflferent dilutions of the antibody preparation. Sections of known and unknown 
tissues should also be treated with preparations to provide a positive control, a negative 

20 control, for example, pre-immune sera, and a control for nori-spedfic staining, for example, 
buflFor. 

Treated sections are incubated in a humid diamber for 30 min at room temperature; 
rinsed, then washed in buflFer for 30-45 min. Excess fluid is blotted away, and the marker 
devdoped. 

25 If the tissue spedfic antibody was not labeled in the first incubation, it can be labeled 

at this time in a second antibody-antibody reaction, for example, by adding fluorescein- or 
enzyme-conjugated antibody against the immunoglobulin class of the antiserum-prrxludng 
spedes, for example, fluorescein labded antibody to mouse IgG. Such labeled sera are 
commercially available. 
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The antigen found in the tissues by the above procedure can be quantified by 
• measuring the intensity of color or fluorescence on the tissue section, and caUbrating that 
signal using appropriate standards. 
B. Identification of tissue specific soluble proteins 
5 The visualization of tissue specific proteins and identification of unknown tissues fiom 

that procedure is carried out using the labeled antibody reagents and detection strategy as 
described for inununoMstochemistry; however the sample is prepared according to an 
dectrophoretic technique to distribute the proteins extracted from the tissue in an orderiy 
arr^ on the basis of molecular weight for detectioa 
10 A tissue sample is homogenized using a Virtis apparatus; cell suspensions are 

disrupted by Bounce homogenization or osmotic lysis, using deteigents in either case as 
required to disrupt ceD membranes, as is the practice in the art. Insohible ceU components 
such as nudei, microsomes, and membrane fluents are removed by ultracentrifiigation, and 
the sohible protein-containing fraction concentrated if necessary and reserved for analysis. 
15 A sample of the soluble proton solution is resohred into individual proton spedes by 

conventional SDS polyacrylamide dectrophoresis as described, for example, by Davis, et aL, 
Section 19-2 in: Basic Methods in Molecular Biology, Leder ed., Elsevier, New York. 1986, 
the disclosure of which is incorporated herdn by reference, using a range of amounts of 
potyaoylamide in a set of gels to resolve the entire molecular wdght range of proteins to be 
detected in the sample. A size marker is run in paraUd for purposes of estimating molecular 
weights of the constituent proteins. Sample size for analysis is a convenient volume of fix)m 5 
to 55 Ml, and containing fixMn about 1 to 100 pg protein. An aliquot of each of the resohred 
protons is transferred by blotting to a nitrocdlulose filto- paper, a process that maintains the 
pattern of resohitioa Multiple copies are prepared. The procedure, known as Western Blot 
25 Analysis, is wdl described in Davis, L. et al., supra Section 19-3. One set of nitrocdlulose 
blots is stained with Coomassie blue dye to visualize the oitire set of proteins for comparison 
with the antibody bound proteins. The remaining nitrocdlulose filters are then incubated with 
a sohition of one or more spedfic antisera to tissue specific proteins prepared as described in 
Examples 30 and 43. In this procedure, as in procedure A above, appropriate positive and 
30 n^ative sample and reagort controls are nm. 
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In either procedure A or B, a detectable label can be attached to the primary tissue 
" antigen-primary antibody complex according to various ^tegies and permutations thaeof. 
In a straightforward approach, the primary ^jecific antibody can be labeled; alternatively, the 
unlabeled complex can be bound by a labeled secondary anti-IgG antibody. In other 
5 approaches, either the primary or secondary antibody is conjugated to a biotin molecule, 
vAnch can, in a subsequoit step, bind an avidin conjugated marker. According to yet another 
strata, enzyme labeled or radioactive protein A, v^^hich has the property of binding to any 
IgG, is bound in a final step to either the primary or secondary antibody. 

The visualization of tissue specific antigen binding at levels above those seen in 
10 control tissues to one or more tissue specific antibodies, prepared from the gene sequmces 
identified fi-om extended cDNA sequences, can identify tissues of unknown origin, for 
example, forensic samples, or differentiated tumor tissue that has metastasized to foreign 
bodily sites. 

In addition to their applications in forensics and identification, 5' ESTs (or 
15 cDNAs or genomic DNAs obtainable therefi-om) may be mapped to their chromosomal 
locations. Example 52 below describes radiation hybrid (RH) mapping of human 
chromosomal regions using 5'ESTs. Example 53 below describes a representative 
procedure for mapping an 5' EST to its location on a human chromosome. Example 54 
below describes mapping of 5' ESTs on metaphase chromosomes by Fluorescence In 
20 Situ Hybridization (nSH). Those skilled in the art will appreciate that the method of 
Examples 52-54 may also be used to map cDNAs or genomic DNAs obtainable fi-om the 
5' ESTs to their chromosomal locations. 

2. Use of 5' ESTs or S eouences Obtainable Therefi-om or Portions Thereof in 
25 Chromosome Mapping 

EXAMPLE 52 
Radiation hybrid mapping of 5'ESTs to the human genome 
Radiation hybrid (RH) mapping is a somatic cell genetic approach that can be used 
for high resolution mapping of the human genome. In this approach, cell lines containing one 
30 or more human chromosomes are lethally irradiated, breaking each chromosome into 
fragments whose size depends on the radiation dose. These Augments are rescued by fiision 
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with cultured rodent cdls, yielding subclones containing difiFerent portions of the human 
■ genome. This technique is described by Benham et al. , Genomics 4:509-5 1 7, 1989; and Cox 
et aL, Science 250:245-250. 1990. the entire contents of which are hereby incorporated by 
reference. The random and independent nature of the subclones permits efficient mapping of 
5 any human genome marker. Human DNA isolated from a panel of 80-1 00 ceU lines provides 
a mapping reagent for ordering 5'EST. In this approach, the frequency of breakage between 
maricers is used to measure distance, allowing construction of fine i^olution maps as has 
been done using conventional ESTs (Schuler et al. Science 274:540-546, 1996, hereby 
incorporated by reference). 

10 RH mapping has been used to gaierate a high-resolution whole genome radiation 

hybrid map of human chromosome 17q22-q25.3 across the genes for growth hormone (GH) 
and thymidine kinase (TK) (Foster et al.. Genomics 33:185-192, 1996). the r^on 
surrounding the Gorlin syndrome gene (Obemayr et al., Eur. J. Num. Genet 4:242-245. 
1996). 60 lod covering the oitire diort arm of chromosome 12 (RaeymaekCTs et al, 

15 Genomics 29:170-178. 1995), the region of human chromosome 22 containing the 
neurofibromatosis type 2 locus (Frazer etal. Genomics 14:574-584. 1992) and 13 lod on the 
long arm of chromosome 5 (Warrington etal. Genomics 11:701-708, 1991). 

EXAMPLE 53 

20 Mapping of 5'ESTs to H umanChromnsomes using PGR technig ng*! 

5' ESTs (or cDNAs or genomic DNAs obtainable therefrom) may be assigned to 
human chromosomes uang PGR based methodologies. In sudi approaches, oligonucleotide 
primer pairs are designed from the 5' ESTs (or cDNAs or genomic DNAs obtainable 
therefixim) to minimize the chance of amplifying through an intron. Preferably, the 

25 oUgonucleotide primers are 18-23 bp in length and are designed for PGR amplification. The 
creation of PGR primers from known sequences is well known to those with skill in the art. 
For a review of PGR technology see Eriich in PGR Technology, Principles and Applications 
for DNA Amplification, Freeman and Co.. New Yoric, 1992. the disclosure of which is 
incorporated haexa by reference. 

30 The primers are used in polymerase chain reactions (PGR) to amplify templates from 

total human genomic DNA. PGR conditions are as foDows: 60 ng of genomic DNA is used 
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as a template for PCR with 80 ng of each oligonucleotide primer, 0.6 unit of Taq polymerase. 
• and 1 nCu of a '^-labeled deoxycytidine triphosphate. The PCR is performed in a 
microplate thermocyder (Techne) under the following conditions: 30 cycles of 94X, 1.4 min; 
55°C. 2 min; and 72°C, 2 min; with a final extension at 72X for 10 min. The amplified 
5 products are analyzed on a 6% polyaoylamide sequencing gel and visualized by 
autoradiography. If the length of the resuWng PCR product is identical to the distance 
between the ends of the primer sequences in the extended cDNA from which the primers are 
derived, then the PCR reaction is repeated with DNA templates from two panels of human- 
rodent somatic ceU hybrids. BIOS PCRable DNA (BIOS Coiporation) and NIGMS Human- 
10 Rodent Somatic CeD Hybrid Mapping Panel Number 1 (NIGMS, Camden, NJ). 

PCR is used to screen a series of somatic ceU hybrid ceU Imes containing defined sets 
of human chromosomes for the presence of a given 5' EST (or cDNA or genomic DNA 
obtainable therefrom). DNA is isolated from the somatic hybrids and used as starting 
templates for PCR.reactions using the primer pairs from the 5' EST (or cDNA or genomic 
15 DNA obtainable therefrom). Only those somatic ceU hybrids with chromosomes containing 
the human gene corresponding to the 5' EST (or cDNA or genomic DNA obtainable 
therefrom) will yield an amplified fragment. The 5' EST (or cDNA or genomic DNA 
obtainable therefiom) are assigned to a chromosome by analysis of the segregation pattern of 
PCR products from the somatic hybrid DNA templates. The single human chromosome 
20 present in aU cell hybrids that give rise to an amplified fiagment is the chromosome containing 
that STST (or cDNA or genomic DNA obtainable therefrom). For a review of techniques 
and analysis of resuks from somatic cett gene mapping experiments, see Ledbetter ei al.. 
Genomics 6:475-481, 1990, the disclosure of which is incorporated herein by reference. 

25 EXAMPLE 54 

Mapping of Extended 5' ESTs to Chromosomes Using Fluorescence fn SH,i 

Hvbridizarion 

Fluorescence in situ hybridization aDows the 5'EST (or cDNA or genomic DNA 
obtainable therefix)m) to be mapped to a particular location on a given chromosome. The 
30 chromosomes to be used for fluorescence in situ hybridization techniques may be obtained 
firrni a variety of sources including cdl cultures, tissues, or whole blood. 
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In a prefeired embodiment, chromosomal localization of an 5*EST (or cDNA or 
genomic DNA obtainable therefrom) is obtained by FISH as described by Chmf e/ aL (Proa 
Natl. Acad Sd. U.SA,^ 87:6639-6643. 1990) . the disclosure of which is incorporated herein 
by refCTence.. Metaphase chromosomes are prepared from phytohemagglutinin (PHA> 
5 stimulated blood cell donors. PHA-stimulated lymphocytes from healtlty males are cultured 
for 72 h in RPMI-1640 mediuia For syndironization, m^otrexate (10 nM) is added for 17 
h, foUowed by addition of 5-bromodeoxyuridine (5-BrdU, 0.1 mM) for 6 h. Colcemid (1 
jig/ml) is added for the last 1 5 min before harvesting the cells. Cells are collected, washed in 
RPMI, incubated with a hypotonic solution of KCl (75 mM) at 37°C for 15 min and fixed in 

10 three changes of methanol:acetic add (3: 1). The cell suspension is dropped onto a glass slide 
and air dried. The 5'EST (or cDNA or genomic DNA obtainable therefix)m) is labded with 
biotin-16 dUTP by nick translation according to the manufacturer's instructions (Bethesda 
Researdi Laboratories, Bethesda, MD). purified u^g a Sephadex G-50 column (Pharmacia, 
Upsala, Swedm) and predpitated. Just prior to hybridization, the DNA pdlet is dissolved in 

15 hybridization buflfer (50% formamide, 2 X SSC, 10% dextran sulfate, 1 mg/ml sonicated 
salmon spmn DNA, pH 7) and the probe is denatured at 70°C fiar 5-10 min. 

Slides kept at -20°C are treated for 1 h at 37*^0 with RNase A (100 ng/ml), rinsed 
three times in 2 X SSC and dehydrated in an ethanol series. Chromosome preparations are 
daiatured in 70% formamide, 2 X SSC for 2 min at 70°C, then dehydrated at 4**C. The 

20 slides are treated with proteinase K (10 ng/100 ml in 20 mM Tris-HCl, 2 mM CaCU) at 37'C 
for 8 min and dehydrated. The hybridization mixture containing the probe is placed on the 
dide, covCTed with a coverslip, sealed with rubber conent and incubated ovmii^t in a humid 
chambCT at 37*C. After hybridization and post-hybridization washes, the biotinylated probe is 
detected by avidin-FTTC and amplified with additional layers of biotinylated goat anti-avidin 

25 and avidm-FTTC. For chromosomal localization, fluorescoit R-bands are obtained as 
previously desaibed (Cherif et aL, supra,). The slides are observed under a LEICA 
fluorescence microscope PMRXA). Chromosomes are counterstained with propidium 
iodide and the fluorescent signal of the probe appears as two symmetrical yellow-green spots 
on both chromatids of the fluorescmt R-band chromosome (red). Thus, a particular 5'EST 

30 (or cDNA or genomic DNA obtainable therefrom) may be localized to a particular 
cytogaietic R-band on a given chromosome. 
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Once the 5T,ST (or cDNA or genomic DNA obtainable therefrom) have been 
assigned to particular chromosomes using the techniques described in Examples 52-54 above, 
they may be utilized to constiuct a high resolution map of the chromosomes on which they 
are located or to identify the diromosomes m a sample. 

EXAMPLE 55 

Use of 5 'EST to Con struct or Expand Chromosome Mstp ^ 
Chromosome mapping involves assigning a given unique sequence to a particular 
chromosome as described above. Once the unique sequence has been mapped to a given 
chromosome, it is ordered relative to other unique sequences located on the same 
chromosome. One approach to chromosome mapping utilizes a series of yeast artificial 
chromosomes (YACs) bearing several thousand long inserts derived from the chromosomes 
of the organism from which the extended cDNAs (or genomic DNAs obtainable therefrom) 
are obtained. This approach is described in Nagaraja et aL. Genome Research 7:210-222, 
1997, the disclosure of which is incorporated herein by reference. Briefly, in this approach 
eadi diromosome is broken mto overiapping pieces whidi are inserted into the YAC vector. 
The YAC inserts are screened using PCR or other mediods to determine whether they 
include the 5'EST (or cDNA or genomic DNA obtainable therefrom) whose position is to be 
determined. Once an insert has been found which includes the 5'EST (or cDNA or genomic 
20 DNA obtainable therefrom), the insert can be analyzed by PCR or other methods to 
determine whether the insert also contains other sequences known to be on the chromosome 
or in the region fiiom which the 5'EST (or cDNA or genomic DNA obtainable therefrom) 
wasderived. This process can be repeated ft)r each insert in the YAC library to determine the 
location of each of the extended cDNAs (or genomic DNAs obtainable therefrom) relative to 
25 one another and to other known chromosomal markers. In this way, a high resolution map of 
the distribution of numerous unique maricers along each of the organisms chromosomes may 
be obtained. 

As described in Example 56 below extended cDNAs (or genomic DNAs 
30 obtainable therefrom) may also be used to identify genes associated vnth a particular 
phenotype, such as hereditary disease or drug response. 
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3. Use erf 5*ESTs or Seque nces Obtained Therefrom or Fragments Thereof in Genfi 
' Identification 

EXAMPLE 56 

Identification of gene s associated with hereditary diseases or drug resp onse 
5 This example iUustrates an approach useful for the assodation of 5'ESTs (or cDNA 

or genomic DNA obtainable therefrom) with particular phenotypic characteristics. In this 
©cample, a particular 5'EST (or cDNA or genomic DNA obtainable therefrom) is used as a 
test probe to associate that 5'EST (or cDNA or genomic DNA obtainable therefrom) with a 
particular phenotypic charactmstic. 

10 5'ESTs (or cDNA or genomic DNA obtainable therefrom) are mapped to a particular 

location on a human chromosome using techniques such as those described in Examples 52 
and 53 or other techniques known in the art. A search of Mendelian Inheritance in Man 
(MdCusick in Memklian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Libraiy) reveals the r^on of the human chromosome vs^ch 

1 5 contains the 5'EST (or cDNA or genomic DNA obtainable thoefi-om) to be a vwy gene rich 
region containing sevCTal known genes and several diseases or phenotypes for which genes 
have not been identified. The gene corresponding to this 5'EST (or cDNA or genomic DNA 
obtainable therefix^m) thus becomes an immediate candidate for each of these genetic 
diseases. 

20 Cells firom patients with these diseases or phenotypes are isolated and expanded 

in culture. PCR primers from the 5'EST (or cDNA or genomic DNA obtainable 
therefi^om) are used to screen genomic DNA, mRNA or cDNA obtained fi-om the 
patients. 5'ESTs (or cDNA or genomic DNA obtainable therefrom) that are not 
amplified in the patients can be positively associated with a particular disease by fiirther 

25 analysis. Alternatively, the PCR analysis may yield fi-agments of different lengths when 
the samples are derived from an individual having the phenotype associated with the 
disease tiian v^^en the sample is derived from a healthy individual, indicating that the 
gene containing the 5'EST may be responsible for the genetic disease. 



30 
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VL Use of 5'EST (or cDNA or Genomic DNA Obtainable Therefrom) to Construct 
' Vectors 

The present 5'ESTs (or cDNA or genomic DNA obtainable therefrom) may also 
be used to construct secretion vectors capable of directing the secretion of the proteins 
5 encoded by genes therein. Such secretion vectors may facilitate the purification or 
enrichment of the proteins encoded by genes inserted therein by reducing the number of 
background proteins from which the desired protein must be purified or enriched. 
Exemplary secretion vectors are described in Example 57 below. 

10 1. Construction of Secretion Vector?; 

EXAMPLE 57 
Construction of Secretion Vectors 
The secretion vectors include a promoter capable of directing gene expression in the 
host cell, tissue, or organism of interest. Such promoters include the Rous Sarcoma Virus 
15 promoter, the SV40 promoter, the human cytomegalovirus promoter, and otho* promoters 
femiliar to those skiUed in the art. 

A signal sequence from a 5' EST (or cDNAs or genomic DNAs obtainable 
therefrom) is opaably linked to the promoter such that the mRNA transcribed from the 
promoter will direct the translation of the signal peptide. The host cell, tissue, or organism 
20 may be any cell, tisaie, or organism which recognizes the signal peptide encoded by the signal 
sequence in the 5' EST (or cDNA or genomic DNA obtainable thwefrom). Suitable hosts 
include mammalian cells, tissues or organisms, avian cells, tissues, or organisms, insect cells, 
tissues or organisms, or yeast. 

In addition, the secretion vector contains cloning sites for inserting genes encoding 
25 the proteins which are to be secreted. The cloning sites facilitate the cloning of the insert 
gene in fiame with the signal sequence such that a fusion protein in which the agnal peptide is 
fiised to the proton encoded by the inserted gene is expressed from the mRNA transcribed 
from the promoter. The signal peptide directs the extracdlular secr^on of the fiision proteia 
The secretion vector may be DNA or RNA and may integrate into the diromosome 
30 of the host, be stably maintained as an extrachromosomal replicon in the host, be an artificial 
chromosome, or be transiently present in the host. Many nucleic acid backbones suitable for 
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use as scCTedon vectors are known to those skilled in the art. induding retroviral vectore. 
- SV40 vectors. Bovine P^illoma Virus vectors, yeast int^rating plasmids, yeast q)isonial 
plasmids, yeast artifidal chromosonies, human artifidal chromosomes, P element vectore, 
baculovirus vectors, or bactoial plasmids capable of being tranaently introduced into the 
5 host. 

The secretion veaor may also contain a polyA signal such that the polyA signal is 
located downstream of the gene insoted into the season vector. 

Afto- the gene encoding the protein for whidi secretion is desired is insCTted into the 
secretion vector, the secretion vector is introduced into the host cell, tissue, or oiganism using 

10 calchim phosphate precipitation, DEAE-Dextran, electroporation, Hposome-mediated 
transfection, viral particles or as naked DNA. The protein encoded by the inserted gene is 
then purified or enriched fi^om the supernatant using conventional techniques such as 
ammonium sulfite precipitation, immunopredpitation, immunochromatogr^hy, size 
exchision diromatography, ion exdiange dromatogr^hy, and HPLC. Alteniativdy, the 

15 secreted protein may be in a suffidently airiched or pure state in the supanatant or growth 
media of the host to permit it to be used for its intaided purpose without further oirichmwit. 

The signal sequences may also be inserted into vectors deagned for gene therapy. In 
such vectors, the signal sequence is operably linked to a promoter such that mRNA 
transcribed fix)m the promoter encodes the signal peptide. A doning ate is located 

20 downstream of the signal sequence such that a gene encoding a proton whose secretion is 
desired may readily be inserted into the vector and fused to the signal sequence. The vector is 
introduced into an appropriate host cell. The proton expressed fiom the promoter is sect«ed 
octracdlularly, ftienby producing a thoBpoitic efiFect. 



25 The 5' ESTs may also be used to clone sequences located upstream of the 5' 

ESTs which are capable of regulating gene expression, including promoter sequences, 
enhancer sequences, and other upstream sequences which influence transcription or 
translation levds. Once identified and doned, these upstream regulatory sequences may 
be used in expression vectors designed to direct the expression of an insoted gene in a 

30 desired spatial, temporal, devdopmental, or quantitative feshion. Example 58 describes 
a method for doning sequences upstream of the extended cDNAs or 5' ESTs. 
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2. Identification of Ups tream Sequences With Promoting or RegulatoTy Activities 

EXAMPLE 58 

Use of Extended cDNAs or 5^ ES Ts to Clone Upstream Sequences from Genomic DNA 
Sequoices daived from exteided cDNAs or 5' ESTs may be used to isolate the 
5 promoters of the corresponding genes using chromosome walking techniques. In one 
chromosome walking technique, which utilizes the GenomeWalker™ kit available from 
Clontech, five complete genomic DNA samples are each digested with a differait restriction 
enzyme which has a 6 base recognition site and leaves a blunt oid. Following digestion, 
oligonudeotide adapters are ligated to each md of the reailting genomic DNA fragments. 

10 For eadi of the five goiomic DNA libraries, a first PGR reaction is performed 

according to the manufacturer's instructions (which are incorporated herein by reference) 
using an outCT adaptor primer provided in tiie kit and an outer gene specific primer. The gene 
specific primer should be selected to be specific for the extended cDNA or 5' EST of interest 
and should have a melting tCTq)aature, laigth, and location in the extended cDNA or 5*EST 

15 which is consistent with its use in PGR reactions. Each first PGR reaction contains 5 ng of 
genomic DNA, 5 jil of lOX Tth reaction buffer, 0.2 mM of each dNTP, 0.2 fiM each of outer 
adaptor prim^ and outer gene spedfic primer, 1.1 mM of Mg(0Ac)2, and 1 \xl of the Tth 
polymerase SOX mbc in a total volume of 50 pi. The reaction cycle for the first PGR reaction 
is as foUows: 1 min - 94''C / 2 sec - 94^G, 3 min - 72^G (7 cydes) / 2 sec - 94**G, 3 min - 

20 6TC (32 cydes) / 5 min - 6TC 

The product of the first PGR reaction is diluted and used as a template for a 
second PGR reaction according to the manufacturer's instructions using a pair of nested 
primers which are located internally on the amplicon resuhing from the first PGR 
reaction. For example, 5 iil of the reaction product of the first PGR reaction mixture 

25 may be diluted 180 times. Reactions are made in a 50 pi volume having a composition 
identical to that of the first PGR reaction except the nested primers are used. The first 
nested primer is specific for the adaptor, and is provided with the GenomeWalker™ kit. 
The second nested primer is specific for the particular extended cDNA or 5' EST for 
which the promoter is to be cloned and should have a melting temperature, length, and 

30 location in the extended cDNA or 5' EST which is consistent with its use in PGR 
reactions. The reaction parameters of the second PGR reaction are as follows: 1 min - 
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/ 2 sec . 94X, 3 min - 72X (6 cycles) / 2 sec - 94X, 3 min - 6TC (25 cycles) / 5 
- min - 6TC, The product of the second PGR reaction is purified, cloned, and sequenced 
using standard techniques. 

Altemativdy, two or more human g«iomic DNA libraries can be constructed by 
5 using two or more restriction eizymes. The digested genomic DNA is doned into vectors 
which can be converted into angle stranded, circular, or linear DNA A biotinylated 
oligonucleotide comprising at least 15 nucleotides from the extended cDNA or 5' EST 
sequence is hybridized to the single stranded DNA Hybrids between the biotinylated 
oligonucleotide and the single stranded DNA containing the extended cDNA or EST 
10 sequKice are isolated as described in Example 29 above. Thereafter, the single stranded 
DNA containing the extended cDNA or EST sequence is released from the beads and 
converted into double stranded DNA using a primer specific for the extended cDNA or 5' 
EST sequence or a primer corresponding to a sequence included in the cloning vector. The 
resulting double stranded DNA is transformed into bacteria, DNAs containing the 5' EST or 
1 5 extended cDNA sequences are identified by colony PGR or colony hybridization. 

Once the upstream genomic sequences have been cloned and sequenced as described 
above, prospective promoters and transcription start sites within the upstream sequences may 
be identified by comparing the sequences upstream of the extended cDNAs or 5' ESTs with 
20 databases containing known transcription start sites, transcription fector binding sites, or 
promoter sequences. 

In addition, promoters in the upstream sequences may be idoitified uang promoter 
reporter vectors as described in Example . 

25 EXAMPLE 59 

Identification of Promoters in Cloned Upstream Sequences 
The genomic sequences upstream of the extended cDNAs or 5' ESTs are cloned into 
a suitable promoter reporter vector, such as the pSEAP-Basic, pSEAP-Enhancer, p3gal- 
Basic, ppgal-Enhancer, or pEGFP-1 Promoter Reporter vectors available from Clontech. 
30 Briefly, each of these promoter reporter vectors include multiple cloning sites positioned 
upstream of a reporter gene encoding a readily assayable protein such as secreted alkaline 
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phosphatase, p galactosidase, or green fluorescent protein. The sequoices upstream of the 
■ extaided cDNAs or 5' ESTs are inserted into the cloning sites upstream of the reporter gene 
in both oriaitations and introduced into an appropriate host ceU. The level of reporter protein 
is assayed and compared to the levd obtained from a vector which lacks an insert in the 
5 cloning site. The presence of an elevated expression level in the vector containing the insert 
with respect to the control vector indicate the presence of a promoter in the insert If 
necessary, the upstream sequences can be doned into vectors which contain an enhancer for 
augmenting transcription levels from weak promoter sequences. A significant levd of 
expression above that observed with the vector lacking an insert indicates that a promoter 

1 0 sequaice is present in the insated upstream sequence. 

Appropriate host cdls for the promoter reporter vectors may be chosen based on the 
results of the above described determination of expression patterns of the extended cDNAs 
and ESTs. For example, if the expresaon pattern analysis indicates that the mRNA 
corresponding to a particular extended cDNA or 5' EST is expressed in fibroblasts, the 

1 5 promota- reports vector may be introduced into a human fibroblast cdl line. 

Promoter sequences within the upstream genomic DNA may be fiirther defined by 
constructing nested ddetions in the upstream DNA using conventional techniques such as 
Exonuclease m digestioa The resulting deletion fi^agments can be inserted into the promoter 
rq)orter vector to determine v^Hiiether the deletion has reduced or obliterated promoter 

20 activity. In this way, the boundaries of the promoters may be defined. If desired, potential 
individual r^ulatory sites within the promoter may be identified using site directed 
mutagenesis or linker scanning to obliterate potoitial transcription &ctor binding sites within 
the promoter individually or in combination. The eflFects of these mutations on transcription 
levds m^ be determined by inserting the mutations into the doning sites in the promoter 

2 5 reportCT vectors. 

EXAMPLE 60 

Cloning and Identification of Promoters 
Using the method described in Example 58 above with 5' ESTs, sequences upstream 
30 of several genes were obtained. Using the primer pairs GGG AAG ATG GAG ATA GTA 
TTG CCT G (SEQ ID NO:29) and CTG CCA TGT ACA TGA TAG AGA GAT TC (SEQ 
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ID NO:30), the promoter having the internal designation P13H2 (SEQ ID NO:3I) was 
obtained. 

Using the primer pairs GTA CCA GGGG ACT GTG ACC ATT GC (SEQ ID 
NO:32) and CTG TGA CCA TTG CTC CCA AGA GAG (SEQ ID NO:33). the promoter 
5 having the internal designation P 1 504 (SEQ ID NO:34) was obtained. 

Using the prinier pairs CTG GGA TGG AAG GCA CGG TA (SEQ ID NO:35) and 
GAG ACC ACA CAG CTA GAC AA (SEQ ID NO:36). the promoter having the internal 
designation P29B6 (SEQ ID NO:37) was obtained. 

Figure 4 provides a schematic description of the promoters isolated and the way they 
1 0 are assembled with the corresponding 5' tags. The upstream sequences were screened for the 
presence of motifs resembling transcription factor binding sites or knovwi transcription start 
sites using the computer program Matlnspector rdeasc 2.0, August 1996. 

Table VII describes the transcription factor binding sites present in each of these 
promoters. The columns labeled matrice provides the name of the Matlnspector matrix used. 
1 5 The column labded position provides the 5' position of die promoter site. Numeration of the 
sequence starts fix)m the transcription site as determined by matching the genomic sequence 
with the 5' EST sequence. The column labeled "orientation" indicates the DNA strand on 
which the site is found, with the + strand being the coding strand as determined by matching 
the genomic sequence with the sequence of the 5' EST. The column labeled "score" provides 
20 the Matlnspector score found for this ate. The column labded "length" provides the length 
of the site in nudeotides. The column labded "sequence" provides the sequence of the site 
found. 

Bacterial dones contdning plasmids containing the promoter sequences described 
above described above are presently stored in the inventor's laboratories under the internal 
25 identification numbers provided above. The inserts may be recovered from the deposited 
materials by grovwng an aliquot of the ^propriate bacterial done in the appropriate medium. 
The plasmid DNA can then be isolated using plasmid isolation procedures familiar to those 
skilled in the art such as alkaline lyas miniprqjs or large scale alkaline lysis plasmid isolation 
procedures. If desired the plasmid DNA may be fiirther enriched by centrifiigation on a 
cesium diloride gradient, aze exduaon chromatography, or anion exdiange diromatogtaphy. 
The plaanid DNA obtained uang these procedures may then be manipulated uang standard 
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doning tedmiqueis feiniliar to those skilled in the art. Altonativdy, a PCR can be done with 
■ primers designed at both ends ofthe EST insertion. The PCR product whidi corresponds to 
the 5' EST can then be manipulated using standard doning techniques familiar to those skilled 
intteart. 

5 The promoters and otho" regulatory sequences located upstream of the extended 

cDNAs or 5' ESTs may be used to design expression vectors capable of directing the 
expression of an inserted gene in a desired spatial, temporal, devdopmenlal, or quantitative 
manner. A promoter capable of directing the desired spatial, temporal, devdopmental. and 
quantitative patterns may be sdected uang the results ofthe expresaon analyas described in 

10 Example 26 above. For example, if a promoter which confers a high levd of expresaon in 
muscle is desired, the promoter sequence upstream of an extaided cDNA or 5' EST derived 
from an mRNA which is expressed at a high levd in muscle, as determined by the method of 
Example 26, may be used in the expression vertor. 

Preferably, the desired promoter is placed near multiple restriction ates to fecilitate 

1 5 the doning ofthe deared insert downstream ofthe promoter, such that the promoter is able 
to drive expression of the inserted gene. The promoter may be inserted in conventional 
nuddc add backbones designed for extrachromosomal replication, imitation mto the host 
chromosomes or transient expression. Suitable backbones for the present expression vectors 
inchide retroviral backbones, backbones from eukaryotic episomes such as SV40 or Bovine 

20 P^illoma Virus, backbones from bacterial qjisomes. or artificial diromosomes. 

Preferably, the e?q>ression vectors also include a pofyA agnal downstream ofthe 
multiple restriction sites for directing the polyadaiylation of mRNA transcribed from the gene 
inserted into the expression vector. 

Following the idoitification of promoter sequences uang the procedures of Examples 

25 58-60. proteins which interact with the promoter may be identified as described in Example 
61 bdow. 



30 



wo 99/06551 



108 



PCT/ro98/0123S 



EXAMPLE 61 

Identification of Protein s Which Interact with Promoter Sequences. Up stream 
Regulatory Sequences, or mRNA 
Sequences whhin the promoter r^on which are likely to bind transcription faaors 
5 may be identified by homology to known transcription factor binding ates or through 
conventional mutagaiesis or deletion analyses of reporter plasmids containing the promoter 
sequaice. For example, del^ons may be made in a reporter plasmid containing the promoter 
sequence of interest operably linked to an assayable reporter gene. The reporter plasmids 
carrying various deletions within the promoter region are transfected into an appropriate host 

10 cell and the effects of the deletions on expression levels is assessed. Transcription factor 
binding sites within the regions in which deletions reduce expression levels may be fiirther 
localized using ^te directed mutagenesis, linker scanning analysis, or other techniques familiar 
to those skilled in the art. 

Nucleic acids encoding proteins which interact with sequences in the promoter 

15 may be identified using one-hybrid systems such as those described in the manual 
accompanying the Matchmaker One-Hybrid System kit available fi-om Clontech (Catalog 
No. Kl 603-1), the disclosure of which is incorporated herein by reference. Briefly, the 
Matchmaker One-hybrid system is used as follows. The target sequence for which it is 
desired to identify binding proteins is cloned upstream of a selectable reporter gene and 

20 integrated into the yeast genome. Preferably, multiple copies of the target sequences are 
inserted into the reporter plasmid in tandem. A library comprised of fiisions between 
cDNAs to be evaluated for the abUity to bind to the promoter and the activation domain 
of a yeast transcription factor, such as GAL4, is transformed into the yeast strain 
containing the integrated reporter sequence. The yeast are plated on selective media to 

25 select cells expressing the selectable marker linked to the promoter sequence. The 
colonies which grow on the selective media contain genes encoding proteins which bind 
the target sequence. The inserts in the genes encoding the fusion proteins are further 
characterized by sequencing. In addition, tiie inserts may be inserted into expression 
vectors or In vitro transcription vectors. Binding of the polypeptides encoded by the 

30 inserts to the promoter DNA may be confirmed by techniques familiar to those skilled in 
the art, such as gel shift analysis or DNAse protection analysis. 



wo 99/06551 



PCT/IB98yOI235 



109 



Vn. Use of 5' ESTs (or cDNAs or Genomic DNAs Obtainable Therefrom) in Gene 
Therapy 

The present invention also comprises the use of 5'ESTs (or cDNA or genomic DNA 
obtainable therefrom) in gene therapy strategies, including antisense and triple helix strategies 
5 as described in Examples 62 and 63 below. In antisense approaches, nucleic add sequences 
complementary to an mRNA are hybridized to the mRNA intracdlulariy, thereby blocking the 
expression of the protein encoded by the mRNA. The antisense sequences may prevent gene 
expression through a variety of mechanisms. For example, the antisense sequences may 
inhibit the ability of ribosomes to translate the mRNA. Alternatively, the antisense sequences 
10 may block transport of the mRNA from the nucleus to the cytoplasm, thereby limiting the 
amount of mRNA available for translation. Another mechanism through which antisense 
sequences may inhibit gene expression is by interfering with mRNA splicing. In yet another 
strategy, the antisense nucleic add may be incorporated in a ribozyme capable of specifically 
cleaving the target mRNA. 

15 

EXAMPLE 62 
Preparation and Use of Antisense Oligonucleotides 
The antisoise nudeic add molecules to be used in gene therapy may be other DNA 
or RNA sequences. They may comprise a sequence complanentaiy to the sequence of the 
20 5'EST (or cDNA or genomic DNA obtainable therefrom). The antisense nudeic adds 
should have a length and meWng temperature sufBdent to permit formation of an intracdlular 
duplex with sufBdent stability to inhibit the expression of the mRNA in the duplex. Strategies 
for designing antisense nucleic adds suitable for use in gene therapy are disdosed in Green et 
al., Ann. Rev. Biochem. 55:569-597, 1986; and Izant and Weintiaub, Cell 36:1007-1015, 
25 1984, which are herd^y incorporated by refCTcnce. 

In some strat^es, antisense molecules are obtained from a nucleotide sequence 
encoding a protein by reversing the orientation of the coding r^on with respect to a 
promoter so as to transcribe the oppoate strand from that whidi is normally transcribed in the 
cdl. The antisense molecules may be transcribed using in vitro transcription systems such as 
30 Uiose which employ T7 or SP6 polymerase to generate the transcript. Another approach 
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involves transoiption of the antisense nudeic adds in vivo by opmbly linking DNA 
containing the antismse sequence to a promoter in an expression vector. 

Ahematively, oligonucleotides which are complemoitaiy to the strand normally 
transcribed in the cell may be synthesized in vitro. Thus, the antisense nucleic adds are 
5 complementary to the coiresponding mRNA and are capable of hybridizing to the mRNA to 
create a duplex. In some ©nbodiments, the antisense sequences may contain modified sugar 
phosphate backbones to increase stability and make than less sensitive to RNase activity. 
Examples of modifications suitable for use in antisaise strategies are described by Rossi et al., 
PharmacoL Ther. 50(2):245-254. 1991, which is hereby incorporated by reference. 

10 Various types of antisense oligonudeotides complementary to the sequwice of the 

5'EST (or cDHK or genomic DNA obtainable thwiefix)m) may be used. In one preferred 
embodiment, stable and semi-stable antisense oligonudeotides described in International 
AppUcation No. PCX W094/23Q26, hereby incorporated by reference, are used. In these 
molecules, the 3' aid or both the 3' and 5' ends are aigaged m intramolecular hydrogai 

15 bonding between complraientary base pairs. These molecules are better able to withstand 
exonudease attadcs and exhibit increased stability compared to conventional antisense 
oligonucleotides. 

In another prrferred embodiment, the antisoise oligodeoxynudeotides against herpes 
simplex yirus types 1 and 2 described in International Application No. WO 95/04141, herdjy 

20 incorporated by reference, are used. 

In yet another preferred ©nbodiment, the covalaitly CTOss-linked antisense 
oligonucleotides described in International Application No. WO 96/31523, hereby 
incorporated by reference, are used. These double- or single-stranded oligonudeotides 
comprise one or more, respectivdy, inter- or intra-oligonucleotide covalent cross-linkages, 

25 wherein the linkage consists of an amide bond betweoi a primary amine group of one strand 
and a carboxyl group of the other strand or of the same strand, respectively, the primary 
amine group being directly substituted in the T position of the strand nudeotide 
monosaccharide ring, and the carboxyl group being carried by an aliphatic spacer group 
substituted on a nucleotide or nudeotide analog of the other strand or the same strand, 

30 respectively. 
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The antisense oligodeoxynudeotides and oligonucleotides disclosed in International 
Application No. WO 92/18522. incoiporated by reference, may aiso be used. These 
molecules are stable to degradation and contain at least one transcription control recognition 
sequaice which binds to control proteins and are effective as decoys thoefore. These 
5 molecules may contain "hairpin" structures, "dumbbell" structures, "modified dumbbeU" 
structures, "aoss-Iinked" decoy structures and "loop" stnictuies. 

In another preferred embodiment, the cyclic double-stranded oOgonudeotides 
described in European Patent Application No. 0 572 287 A2. hereby incorporated by 
reference are used. These Ugated oligonudeotide "dumbbells" contain the binding site for a 
10 transcription fector and inhibit expression of the gene under control of the transcription fector 
by sequestoing the factor. 

Use of the closed antisense oHgonudeotides disdosed in International Application 
No. WO 92/19732, hereby incorporated by reference, is also contemplated. Because these 
molecules have no fiiee ends, they are more resistant to d^radation by exonudeases than are 

15 conventional oligonudeotides. These oligonudeotides may be multifunctional, interacting 
with several regions which are not adjacent to the target mRNA. 

The ^propriate levd of antisense nudeic adds required to inhibit gaie expression 
may be determined using in vitro expression analysis. The antisense molecule may be 
introduced into the cells by difiiiaon, injection, infection, transfection or h-r^on-mediated 

20 import using procedures known in the art. For example, the antisense nudeic adds can be 
introduced into the body as a bare or naked oligonudeotide, oUgonucleotide encapsulated in 
lipid, oligonudeotide sequmce oicapsidated by viral protein, or as an oligonucleotide 
operably linked to a promoter contained in an expresaon vector. The expression veaor may 
be aity of a variety of expression vectors known in the art, inchiding retroviral or viral vectors, 

25 vectors capable of extrachromosomal rq)lication, or integrating vectors. The vectors may be 
DNAorRNA. 

The antisense molecules are introduced onto cell samples at a number of different 
concentrations preferably between lxlO '°M to 1x10"^. Once the minimum concentration 
that can adequately control g«ie expression is identified, the optimized dose is translated into 
30 a dosage suitable for use in vivo. For example, an inhibiting concentration in culture of 1x10'^ 
translates into a dose of approximately 0.6 mg/kg bodywdght. Levds of oBgonudeotide 
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approaching 100 mg/kg bodywdght or higher nnay be possible after testing the toxicity of the 
• oUgonudeotide in laboratory animals. It is additionally contemplated diat cells from the 
vertebrate are removed, treated with the antisense oUgonudeotide, and reintroduced into the 
vertebrate. 

5 It is fiirther contemplated that the antisense oBgonudeotide sequence is inconjorated 

mto a ribozyme sequence to enable the antisense to specifically bind and deave its target 
mRNA. For technical applications of ribozyme and antisoise oligonudeotides see Rossi et 
al., supra. 

In a preferred application of this invention, die polypeptide encoded by the gene is 

1 0 first identified, so that the effectivaiess of antisense inhibition on translation can be monitored 
using techniques tiiat indude but are not limited to antibody-mediated tests such as RIAs and 
ELISA, finurtional assays, or radiolabeling. 

The 5' ESTs of the presoit invention (or cDNAs or genomic DNAs obtainable 
therefrom) may also be used in gene tiierapy 8^)proaches based on intiaceUular triple helix 

15 formation. Triple helix oligonudeotides are used to inhibit transcription from a genome. 
They are particularly usefiil for studying alterations in cell activity as it is assodaied with a 
particular gene. The 5' EST sequences (or cDNAs or genomic DNAs obtainable tiierefrom) 
of die present invention or, more preferably, a portion of those sequences, can be used to 
inhibit gene expression in individuals having diseases assodated with expression of a 

20 particular gene. Similariy, a portion of 5' EST sequences (or cDNAs or genomic DNAs 
obtainable therefrom) can be used to study die eflFect of inhibiting transcription of a particular 
gene within a cell. Traditionally, homopurine sequences were considered the most usefiil for 
triple helk strat^es. However, homopyrimidine sequences can also inhibit goie expression. 
Such homopyrimidine oligonucleotides bind to the major groove at 

25 homopurinerhomopyriraidine sequences. Thus, both types of sequences fi^m die 5'EST or 
from the gene corresponding to die 5'EST are contemplated vwdiin die scope of diis 
invention. 
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EXAMPLE 63 

Preparation and Use of Triple Helix Probes 
The sequences of the 5' ESTs (or cDNAs or gaiomic DNAs obtainable therefrom) 
are scanned to identify lO-mer to 20-mer homopyrimidine or homopurine stretches which 
5 could be used in triple-hdix based strategies for inhibiting gene expresaoa Following 
identification of candidate homopyrimidine or homopurine stretdies, thdr eflSciency in 
inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides 
containing the candidate sequences into tissue culture cells which normally express tiie target 
gene. The oligonucleotides may be prepared on an oligonucleotide synthesizer or they may 
10 be purchased commercially from a company specializing in custom oligonucleotide synthesis, 
such as GENSET, Paris, France. 

The oligonucleotides may be introduced into the cells using a variety of methods 
known to those skilled in the art, including but not limited to calcium phosphate precipitation, 
DEAE-Dextran, dectroporation, liposome-mediated transfection or native uptake. 
1 5 Treated cells are monitored for altered cell function or reduced gene expression using 

techniques such as Northern blotting, RNase protection assays, or PGR based strat^es to 
monitor the transcription levels of the target gene in cells which have been treated with the 
oligonucleotide. The cell fimctions to be monitored are predicted based upon the homologies 
of the target gene corresponding to the extended cDNA Srom which the oligonucleotide was 
20 derived with known gene sequaices that have been assodated with a particular function. The 
cdl fimctions can also be predicted based on the presence of abnormal physiolo^es witiiin 
cells derived from individuals with a particular inhmted disease, particularly when the 
extended cDNA is assodated with the disease using techniques described in Example 56. 

The oligonucleotides which are ^ective in inhibiting gene expresaon in tissue culture 
25 cells may then be introduced in vivo using the techniques described above and in Example 62 
at a dosage calculated based on the in vitro results, as desoibed in Example 62. 

In some embodiments, the natural (beta) anomers of the oligonudeotide units can be 
replaced with alpha anomers to render the oligonudeotide more resistant to nudeases. 
Further, an intercalating agent such as ethidium bromide, or the like, can be attached to the 3' 
30 end of the alpha oligonucleotide to stabilize the triple helix. For information on the 
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goieration of oligonucleotides suhable for triple helix formation see GriflBn et al.. Science 
245:967-971, 1989, which is heaieby incorporated by this referaice. 

EXAMPLE 64 

5 Use of cDNAs Obtained Using the S' RSTs to Express an Hncoded Pmtrin in a Hnct 

Organism 

The cDNAs obtained as described above using the 5' ESTs of the present invention 
may also be used to express an encoded protein in a host organism to produce a beneficial 
eflFect. In such procedures, the encoded protein may be transiently expressed in the host 
10 organism or stably oqpressed in the host organism. The encoded protein may have any of the 
activities described above. The encoded protein may be a protein which the host organism 
lacks or. alteraatively, the encoded protein m^ augment tiie existing levels of the protein in 
the host organism. 

A fiill length extoided dDNA encoding tiie signal peptide and the mature protein, or 
1 5 an extended cDNA encoding onfy the mature protein is introduced into the host organism. 
The extended cDNA may be introduced into the host organism using a variety of techniques 
known to those of skill in the art For example, the extended cDNA may be injected into the 
host organism as naked DNA such that the encoded protein is expressed in the host organism, 
therd)y produdng a benefidal eflfecL 

Altemativdy, the extended cDNA may be doned into an expression vector 
downstream of a promotra- w*idi is active in the host organism. The expression vector may 
be any of the oqjression vectors deagned for use in gene therapy, induding viial or retroviral 
vectors. The expression vector may be directiy introduced into the host organism such that 
the encoded proton is expressed in the host organism to produce a beneficial eflFect. In 
25 another approach, tiie expression vector may be introduced into cdls in vitro. Cells 
containing the expression vector are tiiereafter sdected and introduced into tiie host 
organism, where th^ express the encoded protein to produce a boiefidal efiFect. 



20 



30 



wo 99/06551 



PCT/IB98A)1235 



10 



115 



EXAMPLE 65 

Use of Signal Peptides Encoded bv 5' KST s or SeguencRs obtained Thftrftfrnm 

to Import Proteins Into Cells 
The short core hydrophobic region (h) of signal pq)tides encoded by the 5'ESTS or 
extended cDNAs derived fiiom SEQ ID NOs: 38-195 may also be used as a carrier to import 
a peptide or a protein of interest, so-called cargo, into tissue culture cells (Lin e/ al., J. Biol. 
Chem.. 270: 14225-14258, 1995; Du etaL. J. Peptide Res.. 51: 235-243, 1998; KojasetaL, 
Nature Biotech., 16: 370-375, 1998). 

When cell permeable peptides of limited size (approximately up to 25 amino adds) 
are to be translocated across cell monbrane, chemical synthesis may be used in order to add 
the h r^on to either the C-tenninus or the N-terminus to the cargo pqjtide of interest. 
Alternatively, when longer peptides or proteins are to be imported into cells, nucleic acids can 
be genetically engiiieered, uang techniques familiar to those sldUed in the art, in order to link 
the extwided cDNA sequence encoding the h r^on to the 5' or the 3* aid of a DNA 
1 5 sequence coding for a cargo polypeptide. Such genetically engineered nucleic acids are then 
translated either in vitro or in vivo after transfection into ^propriate cdls, using conventional 
techniques to produce the resulting cell permeable polypeptide. Suitable hosts cells are then 
simply incubated with the cell permeable polypeptide which is then translocated across the 
membrane. 

20 This method may be applied to study diverse intracellular fiinctions and cellular 

processes. For instance, it has been used to probe fimctionally relevant domains of 
intracdlular proteins and to examine protein-protein interactions involved in signal 
transduction pathways (Lin etaL. supra, Lin et al., J. Biol. Chem.. 271: 5305-5308, 1996; 
Rpjas etaL. J. BioL Chem.. 271: 27456-27461, 1996; Liu etal.. Proc. NatL Acad. Sci. USA, 

25 93: 1 1819-1 1824. 1996; Rojas etaL. Biock Biophys. Res. Commtm.. 234: 675-680, 1997). 

Such techniques may be used in cellular therapy to import protons produdng 
therapojtic efFects. For instance, cdls isolated from a patient may be treated with imported 
therapeutic proteins and then re-introduced into the host organism. 

Alternatively, the h r^on of signal peptides of the present invention could be used in 

30 combination with a nuclear localization signal to deliver nucleic adds into cell nucleus. Such 
oligonucleotides may be antisense oligonudeotides or oligonudeotides designed to form 
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triple helixes, as desoibed in examples 62 and 63 respectively, in ord^ to inhibit processing 
• and/or maturation of a target cdlular RNA. 

As discussed above, the cDNAs or portions thereof obtained using the 5' ESTs of the 
5 present invention can be used for various purposes. The polynucleotides can be used to 
express recombinant protdn for analysis, diaracterization or therapeutic use; as markers for 
tissues in which the corresponding proton is preferentially expressed (either constitutively or 
at a particular stage of tissue diffCTentiation or development or in disease states); as molecular 
weigjit markers on SouthCTi gels; as chromosome maricers or tags (when labeled) to identify 

10 chromosomes or to map related gene positions; to compare with ©idogenous DNA 
sequences in patients to identify potential gwetic disorders; as probes to hybridize and thus 
discover novel, related DNA sequences; as a source of information to derive PGR primers for 
genetic fingerprinting; for selecting and making oligomers for attachment to a "gene chip" or 
other support, includmg &>r examination for expression pattons; to raise anti-protein 

15 antiTjodies using DNA immunization techniques; and as an antigen to raise anti-DNA 
antibodies or elicit anoth^- immune response. Where the polynucleotide oicodes a protm 
A^ch binds or potentially binds to another protein (aich as, for example, in a receptor-Ugand 
interaction), the polynucleotide can also be used in interaction trap assays (aich as, for 
example, that described in Gyuris et aJ., Cell 75:791-803. 1993, the disclosure of which is 

20 hCTeby incorporated by reference) to identify polynucleotides encoding the other protein with 
vAndi binding occurs or to identify inhibitors of the binding interactioa 

The proteins or polypeptides provided by the present invention can amilarly be used 
in assays to detCTinine biological activity, inchiding m a panel of multiple protons for high- 
throughput screening to raise antibodies or to didt another immune response; as a reagent 

25 (including the labeled reagent) in assays designed to quantitatively determine levels of the 
protein (or its receptor) in biological fluids; as markers for tissues in which the corresponding 
protdn is preferentially expressed (either constitutively or at a particular stage of tissue 
diflFeroitiation or development or in a disease state); and, of course, to isolate correlative 
receptors or ligands. Whore the protein binds or potoitially binds to anodier protein (such as, 

30 for example, in a receptor-li^d interaction), the protein can be used to identify' the other 
proton with which binding occurs or to identify inhibitors of the binding interaction. Proteins 



wo 99/06551 



PCT/IB98A)1235 



117 

involved in these binding intoactions can also be used to screen for peptide or anal! molecule 

inhibitors or agonists of the bmding interactioa 

Any or aU of these research utilities are capable of being developed into reagent grade 

or kit format for conunoxialization as research products. 
5 M^ods for performing the uses listed above are weU known to those skilled in the 

art. Refoences discloang aich methods inchide without limitation Molecular aonitig: A 

Laboratory Manual, 2d ed.. Cold Spring Harbor Laboratory Press. Sambrook,. Fritsch and 

Maniatis eds., 1989, and Methods in Btzymology: Guide to Molecular Clomig Techniques, 

Academic Press, Bager and Kimmel eds., 1987. 
10 Polynucleotides and proteins of the present invention can also be used as nutritional 

sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of 

carbohydrate. In aich cases the protein or polynucleotide of the invention can be added to 

the feed of a particular organism or can be administered as a separate solid or liquid 
15 preparation, such as in the fonn of powder, piUs, solutions, suspoiaons or capsules. In the 

case of microorganisms, the protein or polynucleotide of the invention can be added to the 

medium in or on vAadi the microorganism is cuhured. 

Although this invention has been described in terms of certain preferred embodiments, 

othCT embodiments which will be apparent to those of ordinary skill in the art in view of the 
20 disclosure herdn are also within the scope of this invention. Acconlingly, the scope of the 

invention is intended to be defined only by reference to the appended claims. All documents 

dted herein are incorporated ha-dn by reference in thdr aitir^. 
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TABLED 



SEQ.ID 
NO, 

ID38 

ID39 

ID40 

ID41 

ID42 

ID43 

ID44 

ID45 

JD46 

ID47 

ID48 

ID49 

ID50 

ID51 

ID52 

ID53 

ID54 

ID55 

ID56 

ID57 

ID58 

ID59 

ID60 

ID61 

ID62 

ID63 

ID64 

ID65 

Ii:>66 

ID67 

ID68 

ID69 

ID70 - 

ID71 

ID72 

ID73 

ID74 

ID75 

ID76 

ID77 

ID78 

ID79 

ID80 

ID81 

ID82 

ID83 

ID84 

ID85 

[D86 



CATEGORY 

new 

new 

new 

new 

new 

new 

new 

new 

new 

new- 
new 

new 

new 

new 

new 

new 

new- 
new 

new 

new 

new 

new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 
new 



VONHEUNE 
SCORE 

14.3 

11.1 

10.6 

9.1 

8.8 

8.7 

8.4 

8.2 

8.2 

8 

7.8 

7.7 

7.6 

7.5 

7.4 

7.4 

7.2 

7.2 

7.1 

6.9 

6.9 

6.8 

6.8 

6.8 

6.7 

6.6 

6.5 

6.5 

6.5 

6.4 

5.7 

5.7 

5.7 

5.6 

5.5 

5.5 

5.4 

5.4 

5.4 

5.4 

5.4 

5.3 

5.3 

5.2 

5.2 

5.1 

5.1 

5.1 

5.1 



TISSUE 
SOURCE 

Substantia nigra 
Fetal brain 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Cerebellum 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Cerebellum 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Substantia nigra 
Cerebellum 
Cerebellum 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Sunenals 
Fetal brain 
Fetal brain 
Fetal brain 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 



lOTERNAL 
DESIGNATION 

47-39-4.A10-PU 

57-9-4-C5-PU 

57-19-1-Bll-PU 

57-7.1^12-PU 

47-22.3-D2-PU 

57-2N2-H11-PU 

47-37.3-F6-PU 

47-54-1-A8-PU 

47-I5-1-E5-PU 

47-24- I.A6-PU 

57-10-3-HlO-PU 

47-17-1-D7-PU 

55-9-4-A4-PU 

47-18-3-C2-PU 

57.I9-I-C8-PU 

47-1-4-C5-PU 

47-24-1-B5-PU 

55-6-2-A9-PU 

47-30-4-A8-PU 

57-21-1-D5-PU 

47-4-2-O-PU 

47-12-3-A8-PU 

47-7-4-E6-PU 

47-I5-3-G3-PU 

57-20-2-B5-PU 

47-2-2-E6-PU 

57-25-1-G3-PU 

57-7-4-B12-PU 

47-21-1-D9-PU 

47-31-2-H9-PU 

55-1-3-Dll-PU 

55-7-2-Al-PU 

57-28-3<:i-PU 

57-9-4-Dll-PU 

47-7-4-ClO-PU 

57-22.1.E11.PU 

57-20-2-D9-PU 

47.39-3-E7-PU 

62-3-1-G5-PU 

57-18-4-H5-PU 

57-22-2-H8-PU 

57-22-2-E12-PU 

57-23-3-B8-PU 

57-6-3-C5-PU 

47-7-1-D2-PU 

57-7-2-G9-PU 

57-10-3-D3-PU 

47-4-4-F2-PU 

57-4-4-H6-PU 
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NO. 


CATEGORY 


■ 

ID87 


oew 


ID88 


new 


ID89 


new 


ID90 


new 


ID91 


new 


JD91 


new 


ID93 


new 


ID94 


new 


ID95 


new 


ID96 


new 


ID97 


new 


ID98 


new 


ID99 


new 


ID 100 


new 


IDlOl 


new 


ID 102 


new 


ID 103 


new 


ID 104 


new 


ID 105 


new 


ID 106 


new 


ID 107 


new 


ID 108 


new 


IDI09 


new 


IDllO 


new 


IDIU 


new 


ID1I2 


new 


ID113 


new 


ID114 


new 


ID115 


new 


IDllo 


new 


ID117 


new 


1TX 1 to 

ID1I8 


new 


ID119 


new 


ID 120 


new 


mi 1 1 - 


new 


ID 122 


new 


ID123 


new 


ID 124 


new 




new 


LL/lZo 


new 


ilJiZ/ 


new 


lUiZo 


new 


ID 129 


new 


ID 130 


new 


ID131 


new 


IDi32 


new 


ID133 


new 


ID134 


exi-est-not-vrl 


ID 135 


exl-est-not-vrt 


ID 136 


ext-est-not-vit 


ID 137 


exl-est-not-vrt 
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VONHEUNE 


TISSUE 


INTERNAL 


SCORE 


SOURCE 


DESIGNATION 


5 


Substantia nigra 


47-10-2-G12-PU 


5 


CerebeUum 


55-10-3-E12-PU 


4.9 


Substantia nigra 


47-8-2-Dl-PU 


4.9 


Fetal brain 


57-3-4-C9-PU 


4.9 


Substantia nigra 


47.14-1^-PU 


4.8 


Substantia nigra 


47-3-4-C8-PU 


4.8 


Substantia nigra 


47-15-1-BlO-PU 


4,8 


Fetal brain 


57-26-3.A12-PU 


4.7 


Sut)5tamia nigra 


47-26-3-BlO-PU 


4.7 


Substantia nigra 


47-26-1-B6-PU 


4.7 


Surrenals 


62-5-1-B8-PU 


4.6 


Substantia nigra 


47-15-4.H9.PU 


4.6 


CerebeUum 


55-2-4-D3-PU 


4.5 


Fetal brain 


57-6-1-Bl-PU 


4.5 


Fetal brain 


57-26-4-E4-PU 


4.5 


Substantia nigra 


47-2-2-A7-PU 


4.5 


Substantia nigra 


47.55-2-B3-PU 


4.5 


Substantia nigra 


47-54.1-C9-PU 


4.4 


Cerebellum 


55-8.2.A2-PU 


4.4 


Substantia nigra 


47-4-2-H4-PU 


4.3 


Fetal brain 


57-27-3-Bll-PU 


4.2 


Fetal brain 


57-22-4-D2-PU 


4.2 


Substantia nigra 


47-20-4-E2-PU 


4.2 


Substantia nigra 


47-2-3-H2-PU 


4.1 


Substantia nigra 


47-22-3-G5-PU 


4.1 


Fetal brain 


57-18-3-A5-PU 


4.1 


Fetal brain 


57-9-3-H7-PU 


4.1 


Sunenals 


62-5-2-B6-PU 


4 


Cerebellimi 


55-12-1-E12-PU 


4 


Fetal brain 


57-20-1-A5-PU 


3.9 


Substantia nigra 


47-22-4-F6*PU 


3.8 


F^ brain 


57-19-3-El-PU 


3.8 


Substantia nigra 


47-18-3-G5-PU 


3.8 


Substantia nigra 


47-20-1-G3-PU 


3.8 


Fetal brain 


57.6-4-Al-PU 


3.8 


Fetal brain 


57-27.3-Gia.PU 


3.7 


Substantia nigra 


47-2-K:7-PU 


3.7 


Cerd)ellum 


55-6-1-E6-PU 


3.6 


Fetal brain 


57-^-4-F7.PU 


3.6 


Substantia nigra 


47-30-2-Bl-PU 


3.6 


Substantia nigra 


47-29-1-Fll-PU 


1 fx 


Substantia nigra 


47-39-3-D4-PU 


3-5 


Substantia nigra 


47-15-2-G3-PU 


3.5 


Fetal brain 


57-18-3-E6-PU 


3.5 


Substantia nigra 


47-40-2-G6-PU 


3.5 


Fetal brain 


57-6^-D7-PU 


3.5 


Substantia nigra 


47-55-4-A8-PU 


9.8 


Substantia nigra 


47.39-4-B9-PU 


9.2 


Cerebellum 


55-IM-H5-PU 


9 


Substantia nigra 


47-4-4-Gl-PU 


7.2 


Substantia nigra 


47-2-3-G9-PU 
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SEQ.ID 
NO. 

ID138 

ID 139 

ID140 

ID141 

ID142 

ID143 

ID144 

ID 145 

ID146 

ID147 

ID148 

ID149 

ID150 

ID151 

ID152 

ID153 

ID154 

ID155 

IDI56 

ID157 

ID158 

ID 159 

ID160 

ID161 

IDI62 

ID163 

ID164 

ID 165 

ID166 

ID167 

ID168 

ID169 

ID170 

ID171 

ID172 - 

IDI73 

ID174 

ID175 

ID176 

ID177 

ID178 

ID179 

ID180 

ID18I 

ID182 

ID183 

ID184 

ID185 

ID186 

ID187 

ID 188 



CATEGORY 

ext-cst-not-vit 

ext-est-not-vrt 

ext-est-not-vrt 

ext-^-not-vrt 

ext-est-noc-vit 

ext-est-not-vrt 

exl-est-not-vrt 

ext-est-not-vrt 

ext-est-not-vrt 

est-not-ext 

csi-not-e?a 

est-not-ext 

est-not-ext 

est-nm-cxt 

est-not-ext 

est-not-ext 

est-not-ext 

est-ntrt-ext 

est-not-e?rt 

cst-noKxt 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-n(rt-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

cst-noi-exX 

est-n(rt-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

est-not-ext 

e^-not-cxt 

est-not-ext 

est-not-ext 

est-not-ext 



VONHEUNE 
SCORE 

7.2 

5.6 

4.2 

3.7 

3.7 

3.6 

3.6 

3.5 

3.5 

12.4 

11.4 

11.1 

9,2 

9 

8.8 
7.5 
7.4 
7 

6.9 
6.8 
6.4 
6.4 
6.3 
6.2 
5.9 
5.7 
5.6 
5.5 
5.4 
5.4 
5.4 
5.3 
5.3 
5.2 
5.2 
5.1 
5.1 
4.9 
4.9 
4.9 
4.8 
4.8 
4.7 
4.6 
4.5 
4.4 
4.3 
4.3 
4.3 
4.3 
4.2 



TISSUE 
SOURCE 

Cerd)ellum 
Fetal brain 
Cerebellum 
Substantia nigra 
Substantia nigra 
CerebeUum 
Cerebellum 
Cerdseilum 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substaiuia nigra 
Fetal brain 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 
Surrenals 
Fetal brain 
Fetal brain 
CerebeUum 
Substantia nigra 
Substantia nigra 
Surrenals 
Substantia nigra 
Fetal brain 
Fetal brain 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 



INTERNAL 
DESIGNATION 

55-10.3-F5-PU 

57-4-4-G6-PU 

55.7.I.DII-PU 

47.19-2-F7-PU 

47-M-D2-PU 

55-5-4-A6-PU 

55-4-4-H3-PU 

55-3-1-G6-PU 

47-55.2-H2-PU 

47-39-4-H8-PU 

57-26-4-A4-PU 

47-2-3-Dl-PU 

47-4-1-E4-PU 

47-40-4-G9-PU 

57-5-4-G3-PU 

47-13-4-Cl-PU 

57-20-4-E2-PU 

47-24-4-H4-PU 

47-26-2-B2-PU 

47-11-1-A2-PU 

57-I9.2-G8-PU 

57-19-4-H8-PU 

47-39.2-A114*U 

57-24-2-B4-PU 

62-1-1-G3-PU 

57-2-4-H4.PU 

57-8-2-D3-PU 

55-11-4-G2-PU 

47-24-I-B6-PU 

47-55-3-BlO-PU 

62-8-1-B12-PU 

47-39-I-C9-PU 

57-20-2-Fl-PU 

57.25-I-FlO-PU 

57-28-4-BI2-PU 

47-I5-2-DI2-PU 

47-2-3-G3-PU 

47-40-3-D8-PU 

47-40-3-01 1-PU 

47-14-3-D2-PU 

47-19-1-B7-PU 

47.19-1-A3-PU 

47-55-3-G2-PU 

47-3-4-G7-PU 

47-29-1-B7-PU 

57-2I.4.G6-PU 

47-2-1-E12-PU 

47-9-4-D2-PU 

57-2-^F8-PU 

57-18.1-D5-PU 

47-8^-D2-PU 
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SEQ.m 

NO. CATEGORY 

ID189 est-not-cxt 

n)190 est-not^l 

ID191 est-not-oct 

ED 192 est-not-ext 

ID 193 est-not-cxt 

ID 194 ext-vrt-not-genomic 

ED 1 95 ext-vit-not-genomic 



VONHEUNE 
SCX)RE 

4.1 

3.9 

3.7 

3.7 

3.7 

10.9 

8.9 



TISSUE 
SOURCE 

Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Sunenals 
Suncnals 
Substantia nigra 



INTERNAL 
DESIGNATION 

47-17-3-Hll-PU 

57-28-2-G6-PU 

57.27-3-Gl-PU 

47-37-4-Gll-PU 

62-11-3.A2-PU 

62-10-2-E4-PU 

47-14-3-H7-PU 
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TABLE m 







NO 




U^Jo 


MKVlUuLTLiJ^CAVLLSLASA 




MOLJli-Rr I K V KjUJrU UiJ^XLlXLMLL A 




MATT CPVPT T T A\/C\1/DDA C A 








M w AMcMjHIJ^ WAlXrMQSL WP 




MTHYRMLGIXCCVLATMA 




\AV1 T T T F ACT TCDCC 




MAKJNiyALVCiJ^SFQNAFIPVEDlJTSf^X^ 


ILMo 


MPNESWQIPCGKQEAETUWQSIJ1I.FYSFY\^ 


1D47 


MQi l^UJVTVIXJHVAKSNDHLSVLVLLICLVSSYLP 




MALijlibKAtAEASXDTKAQSYGRGSCR^ 






ID49 




LUX) 


MTDSPNAHGLALTTKWMMPAVSLNLTYYLPSWYLCIJVTLTl^^ 




MAiiaMWNlil i l^\nfQYLGFQVQKIYPFHDhrWOTACF\TLI^ 




M^l-Ur VrULliColrl^LNMWVACLJ-S 


UJ33 


MFVVTVIJXIJPLVAFITL 


iU>+ 


MNRSCRNTOUY ALQFLFLVFA 


ID55 






MUUCXAVLCVCAAAWC 




KyfTQAWn^ in I nCCTCOACA 




MXXKACRTI-AWLFXFFLPFLLSLPLDQT 




MAVJ\JU^OLLJ-»VrlJ'HPQRG 


TTVCA 
LL/OU 


MljAVDfrLTbAPGNTSLCTRDYKJrQ\^^ 




IFlJCmvISDlXMILTFPFKILS 




MWIlJ^l^ASFQPFLGSIJU'SHILWFFLPSLXCPEC 


ID62 


MSLTDVPMSLLLPQPSSHSATG 


JJL/OJ 


iVLL/ Woi-»ArLJ-»VoL.T WoHM 


LLIo4 


M YLJLLLrrMVGRUP 




MNKi'PWEESWGQNQLSUtPATwSL 




fJ(I TT PT TKifV/fT QTTT TT T CTTlCT \/Cr; 


ID67 


MTf^TnTJ^R AFRTPP^ATT DP AT7PT WWTJTiVr'CPCrkCi^Cor^cn 1 A Ati/Acnr n-r* 

lYiru^notwvr iU£i\^oAJULJU\^^ V wr^J^ vCicol^oV^oKUoLlXrOAAWAoRL^^ 


UL/Oo 


ivi vir iiA,vr lUrtiA^A 




KyTWrSAT P\/T \/\7Tmi7CC/'V;r\A 




MTRT VPnPT OTQT QT A 


ID71 


MNFLLPLLLHHLTFH 


ID72 


MLS ARDRRDRHPFFO WAFT /V^FAVnif AFT T^Hlf HTT T lti'KI at ti TTCTr^VTA ctc a 


XU / J 


MT TMQ VT7 OPT P Q 
IVIJU 1 IVlo V 1 Lor LlKo 


ID74 


MFYPVAT TFPT^JA/CnPTTHPTTY^Arrtvn PQYT ricinri t tcca/ddtc/^ 


ID75 


MLLFFPFFGETVSLHHPCWCAVLRSWLAASS 


ID76 


MPLKNU^VGLWDPYNLUCKHVLVVVCYLSWRVSS 


ID77 


MAMAQKLSHLLPSLRQVIQ 


ID78 


MIAPTLKGTPSSSAPLALVALAPHSVQK 


ID79 


MCLFPVSPCPAYSFSSEXXGAVLLLVESLCLVFNLLS 


ID80 


MKIAVLFCFLLLIIF 


ID8t 


MCSPRSPLNLSLVPVGAVLLSSLPISP 


ID82 


MGUnSLIKITXANGPHIPSHQRPFEPKGEKSCRIEVVTLPLTSHC^ 


ID83 


MKTIYVIFMQSKALLTLYVFVASSMQ 


ID84 


MNALVFLIFLRFINI 


ID85 


MQLGPLHTVSTPFFFCWGFLLTGHSLSHS 


ID86 


MGRGWERTVCSLGWRGGPDPLSWATCWSGARSRHTRVSSIVNGYVGSVCCCVGPLRG 
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SEQ. ID 

NO. SIGNAL PEPTIDE 

ID87 MPEA VEQSAH LFVTWSSQRALS 

ID88 MPGlHi'Fl?XSCWLIALSVPLVFW 

ID89 MLLLTFKWFLFCUGLDLLCQV 

ID90 MATrGRRQAEPPPWPAHSRPPPRVPGSSSLGLAGmSPVPNLHli^ 

ID91 MVPFIYLQAHFTLCSG 

ID92 MFFSFLLTINLVSL 

ID93 MWPGRECKNWGLLCFASECTT 

ID94 . ^^^PFSLEEKLLECHYVLAKlAGACUXTIJlQPPTHS 

ID95 MKRIKSMMGKVEHDCIKaEKQRSRHVKIVFVGLIFlJCSSA 

ID96 MQSALCLFCKICPFraG 

n>97 MMHNnVKELIVTFI^GrrWQMLIS\aGLKG\^ 
LAFliGRFL 

ID98 MSNCLQNFIXrrSTRLLCSRLCQQLRS 

ID99 MSGXGLFLRTTAAARA 

IDIOO MNPLHKHCAAGPLTWLHLLLSHLKS 

ID 101 MPKDKRGARHNSPHFSFAVIilVLHLPALT 

ID102 MTHVLRKCCQMGRLNNEWLPGLVIPLCVSRQLLTGART 

ID103 MQAASFGRGRNGLDNWGIAALLGLLQLRFK 

ID104 MSPSUH)RCSSWIJILVSHI£SISGPIiNn>ENlXLC(mCTNC 

ID105 MSGAEPTIFHIYFLLPCLINLAIG 

ID106 MVTOYFISQQLU^FLLSnPT 

ID107 MLFLCSCSLSLNQL 

ID108 MFFU^mJLFRSNKWT 

ID109 ^^lXJGLCTCYFIJ^^£FLSHV^rSLASSS 

IDllO MYFYGLTFHFFLLLNTILIJ^G 

IDlll MRWNmraUlNQrrKLWASQGSLQDAQS 

IDI12 MFLAAUTMAKTWN 

IDl 13 MPGXKHFUIVFRXSAXRSVGYXXKPOTSRASLWVXLPXXXVIAS 

ID 1 14 ^^ESPDENFA WQEHAfflHTOGPLRRFIXLEVHEPVALGPLFVTGHFA 

ID 115 MAGSPDREVLLPTVLRGSYC 

IDl 16 MHVSMIXGFDENLDVQGEULQDAFQVWDPKSURKGRERHLFLm 

ID 1 17 MNVGTAHSEVNXNTRVNIKXRGIWI^YVL AIGLLfflN^S 

EDI 18 MLSFVXADOCYIFrNS 

IDl 19 MDEYSWWCHVI£VVKGQMFraNnLWL 

ID120 * MRRKGQGHLAFIFLIQIWKTCLS 

ID121 MFLISOTVHLIYNILFLA\^SFSMP 

ID122 NnPRILSEVQFSAFCPYWnARII£RVGSACm.EirAAIVGYF^ 
VTLN 

ID123 MCSLLSGWGQLLRC 

ID 124 MU^CFPVHFWNPSSLFPPSSVSLIPFNFS ASGLCA 

ID125 MTWILRILFVIGSXL 

ID126 MSSTYCGNSSAmSVNEVSAFSLSLEQKTGFAFVGIIXriFLGLLIIRC 

ID 127 MTDIWLTMLSMIVGATCY 

ID 128 MXXCWIYAHSLGYILG 

ID129 MFIRTUnrVLPFMRTAPQLALSWVPPXCRV 

ID 130 MRTGAEMRTNSSVLIFCLLPYIYH 

ID 13 1 MIVIPSWLENEGLELGFSHRTFA 

n3132 N^KmAHHSPSLVSCPVCTTKYRTLRLLRVISVFLSFLPSYP 

IDD3 MTXPSRAQTTVDXGIAKHCAYSLPGVALTLG 

ID 134 MPFRLLIPLGLLCALLPQHHG 

ID 135 MXLVLVFLCSLLAPMVLA 

ID 136 MALRRPPRLRLCARLPDFFLLLLFRGCLIG 

ID137 MGGNGSTCKPDTERQGTL^AAPTTSPAPCI^NHHNKKIIL 
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ID143 
ID144 



SEQ.ED 

NO. SIGNAL PEPTIDE 

ID138 MGTADSDEMAPEAPQHTTflDVHmQESALAKIJXTCCSA 

ID139 MSLLSFLFARVNLG 

MA RSPUU UIGRPTWSLSTTRPGSPTSSSRSWWCCPARLTLTSG 

ID141 MKirnTLLLACHLQLEVG 

roi42 MlJ^WGRGNGnXjrrvSEWUUJi^FLGVLALLGYl^ 

MDRLGSFSNDPSDKPPCRGCSSYLMEPYIKCAECGPPPFFLCLQCFTR 
MSD\^SAlJ>IKKNSGHIYNKNISQKDCDClJfVV^ 
VTIKVTIIIYI^IUjlJIXYM\m-TLV 

IDI45 MAXCRRCRSQRRSHCajDRMJlRPRLTLWRHHTALSLSl^ 

ID146 Knm.GGKGGQ(^PGQKnSKDIlJU.TALS\OCRKXS 

ID 147 MKGWGWLALLLGALLGTAWA 

ID 148 MHRLLCLLLLFGGGDP 

ID 149 MLWRQUYWQLLALFFIJFCLC 

ID150 MRLLLLLLVAASAMVRS 

IDI5I MS SGXELLW PGAALLVLLGVAASLC 

ID152 NTTKhltl-FrVELVCENKELCSSPRWRNAIQKSNFSKVTSFF^ 

NCRPISCLGLTU^FASS ^ 

ID 153 MTTDIGCLYFRALCXPRGAWG 

ID154 MVPSLVIPDLTCLFLFLNLRWS 

ID 155 MALRLLKLAATSASA 

ID156 MWGNKFGVLLFLYSVLLTKG 

ID157 MYTFRKLSPYLNKTVFVCSSVLGQSWG 

ID 158 MESRVLLRTFCUFGLGAVWG 

ID159 MLVLKKHSVMAAQTCFKFNFIFRILIFLGFFLGL^ 

ID160 NIDVKCPGCYKriTWSHAQTVVLCVGCSTVLC 

ID161 MdlLSVLHALPAGIA 

ID162 MLVVEASSSVRLASSEWSWSILVTPSASTPnSLSAGPLRTPSHSKTWLLLGAI^PA^^ 

ID 163 MYSFirrVVEEILSLSLXJLIAFPTVSC 

ID 164 MLMLLPLRSLLALVRE 

ID 165 MVPLVAWSGPRAQLFACLLRLGTQ 

ID 166 MDNRFATAFVIACVLSUST 

ID 167 MPEYCGNEVTPTEAAQAPEVTYEAEEGSLWTIXLTSU)GI^ 

ID 168 MNRVLCAPAAGAVRA 

ID 169 MAFTFAAFCYMLALLLTAALIFF 

ID170 ' MXXXXEXLLAFHHDCEA 

IDI71 MGPYNVAVPSDVSHARFYFLFHRPLRLLNLLILIEG 

ID 172 MMNFRQRMGWIGVGLYLLAS AAA 

ID173 MI^ASGGFXVKLYDIEQ(XJIRNA1£NIRKEMKL^ 

EAVEGAMfflQECVPEDLEUCKKn^AQLDSITOESSDLKRFXFI^HAR 

ID 174 MQCFLGGLGLCSLPLSPSAVCP 

ID 175 MSSFLLSFSQSLS 

ID 176 MLTASLAFQLVDG 

ID 177 MYXRRELSILCILSAFNFLVCLSLG 

ID 178 MGLSAMDTSIVFGVSWVMLVYS 

ID179 NrinFWRDVAVSLI)TLWAU>RQQPGLGNNRVLa^ 

GFTYG 

ID180 MHWGKRWXLXXGGLLICXLXIGTATP 

ID 181 MAXRYNRLTVLAGAXLALGLXrCLSVLFG 

ID 182 MGFTGFFTATCFISKVFMTCILCRPPISS 

ID 183 MIMYLFVICVIFEIIRNYAFSILIVLLPVLFFSLK 

ID 184 MSWGUCHFPXPLTRICPAPWGLRL WEKLTLLSPGIA 

ID185 MLALAXHLSTVES 

ID 186 MLI^IGMLMUCATQVYTILTVQLFAFLNLLPVEA 
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SEQ.m 



NO. SIGNAL PEPTIDE 



ID187 MSTVGUMTTPLTRICPAPWGLRLWEKLTLLSPGIA 

ID188 MELTIFEilLAIYIL'IPPLYLLNFLGLWSWICK 

ID189 MSUilGNKMCVTIRPTGQPIJ^GDLLLLYLCCMINIHH 

ID190 MSFNISYFIAFPNLSQA 

ID191 MKUOOvIVLTIILLPVPILLrr 

ID 192 MAALVTVLFTGVRR 

IDI93 MASVGECPAPWVKDKK1I£VKLGEIJ>SWIIJ4RDFSPSGIFG 

ID194 MLALLVLVTVALASA 

ID195 MRnSRQIVLLFSGFWGLAMG 
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Minimum 
signal 
peptide score 


false positive 
rate 


false 
negative rate 


proba(0.1) 


proba(0.2) 


3.5 


0.121 


0.036 


0.467 


0.664 


4 


0.096 


0.06 


0.519 


0.708 


4.5 


0.078 


0.079 


0.565 


0.745 


5 


0.062 


0.098 


0.615 


0.782 


5.5 


0.05 


0.127 


0.659 


0.813 


6 


0.04 


0.163 


0.694 


0.836 


6.5 


0.033 


0.202 


0.725 


0.855 


7 


0.025 


0.248 


0.763 


0.878 


7.5 


0.021 


0.304 


0.78 


0.889 


8 


0.015 


0.368 


0.816 


0.909 


8.5 


0.012 


0.418 


0.836 


0.92 


9 


0.009 


0.512 


0.856 


0.93 


9.5 


0.007 


0.581 


0.863 


0.934 


10 


0.006 


0.679 


0.835 


0.919 



TABLE IV 
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Minimum 
signal 

peptide 
score 


All ESTs 


New ESTs 


Co 1 o 

matching 
public EST 
closer than 
40 bp from 

beginning 


ESTs 
extending 

known 
mRNA more 
than 40 bp 


ESTs 
extending 
public EST 
more than 

40 bp 


3.5 


2674 


947 


599 


23 


150 


4 


2278 


784 


499 


23 


126 


4.5 


1943 


647 


425 


22 


112 


5 


1657 


523 


353 


21 


96 


5.5 


1417 


419 


307 


19 


80 


6 


1190 


340 


238 


18 


68 


6.5 


1035 


280 


186 


18 


60 


7 


893 


219 


161 


15 


48 


7.5 


753 


173 


132 


12 


36 


8 


636 


133 


101 


11 


29 


8.5 


543 


104 


83 


8 


26 


9 


456 


81 


63 


6 


24 


9.5 


364 


57 


48 


6 


18 


10 


303 


47 


35 


6 


15 



TABLE V 
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ESTs 


ESTs 
extending 
known 




Tissue 


All ESTs 




matching 
public EST 
closer than 


ESTs 
extending 
public EST 








40 bp from 


mRNAmore more than 40 








beginning 


than 40 bp 


bp 


Brain 


329 


131 


75 


3 


24 


Cancerous prostate 


134 


40 


37 


1 


6 

6 


Cerebellum 


17 


9 


1 


0 


Colon 


21 


11 


4 


0 


\j 
0 


Dystrophic muscle 


41 


18 


8 


0 


1 

19 


Fetal brain 


70 


37 


18 


0 


Fetal kidney 


227 


116 


46 


1 


Fetal liver 


13 


7 


2 


0 


0 


Heart 


30 


15 


7 


0 


1 


Hypertrophic prostate 


86 


23 


22 


2 


2 


Kidney 


10 


7 


3 


0 


0 


Large intestine 


21 


8 


4 


0 


1 


Liver 


23 


9 


6 


0 


0 


Lung 


24 


12 


4 


0 


1 

4 


Lung (celts) 


57 


38 


6 


0 


Lymph ganglia 


163 


60 


23 


2 


12 


Lymphocytes 


23 


6 


4 


0 


2 


Muscle 


33 


16 


6 


0 


4 


Normal prostate 


181 


O 1 




7 


11 


Ovary 


90 


57 


12 


1 


2 


Pancreas 


48 


11 


6 


0 


1 
0 


Placenta 


24 


5 


1 


0 


Prostate 


34 


16 


4 


0 


2 


Spleen 


56 


28 


10 


0 


1 


Substantia nigra 


108 


47 


27 


1 


6 


Surrenals 


15 


3 


3 


1 


0 


Testis 


131 


68 


25 


1 


8 


Thyroid 


17 


8 


2 


0 


2 


Umbilical cord 


55 


17 


12 


1 


3 


Uterus 


28 


15 


3 


0 


2 


Non tissue-specific 


568 


48 


177 


2 


28 


Total 


2677 


947 


601 


23 


150 



TABLE VI 
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Description of Transcription Factor 
isolated from SignalTag s quences 

Promoter sequence P13H2 (546 bp): 



Matrix 


Position 


Orientation 


CMYB_01 


-502 




myodIqs 


-501 




S8 01 


•444 




38.01 


-425 




DELTAEF1 01 


-390 


_ 


GATA_C 


-364 


- 




-349 




GATAr_02 


-343 




GATA C 


-339 


♦ 


TAL1AtPHAE47_01 


-235 


+ 


TAL1BETAE47 01 


-235 




TAL1BETAITF2 01 


-235 


+ 


MY0D_Q6 


-232 


_ 


GATA1 04 


-217 




IK1 01 


-126 


+ 


IK2 01 


-126 




CRiL_01 


-123 




GATaT 02 


-96 


+ 


SRY 02 


-41 




E2F 02 


-33 


+ 


MZF1 01 


-5 




Promoter sequence P16B4 (861 bp) : 




Matrix 


Position 


Orientation 


NFY^Oe 


-746. 




mzfT_oi 


-738 


+ 


CMYBL01 


-664 


+ 


VMYB 02 


-682 




STAT 01 


-673 


+ 


STAT 01 


-673 




MZF1.01 


-556 




IK2 01 


-451 


+ 


M2F1 01 


-424 


♦ 


SRY 02 


-398 




MZfT 01 


-216 




MYOD Q6 


-190 


+ 


DELTAEFl^Ol 


-176 




SB 01 


5 




MZF1 01 


16 




Promoter sequence P29B8 (666 bp) : 




Matrix 


Position 


Orientation 


ARhnr 01 


■311 


♦ 


NMYC 01 


-309 




USF^dl 


-309 


+ 


USFJDI 


-309 




NMYCJ)! 


-309 




MYCMAX 02 


-309 




USF 0 " 


-307 


+ 


usfIc 


-307 




M2fT_01 


-292 




ELK1.02 


-105 




CETS1P54 01 


-102 


+ 


AP1_04 


-42 




AP1FJ_02 


-42 




PADS.C 


45 


+ 



126/4 

Knding Sites present on promot rs 



Score 


l-ength 


Sequence 


0.883 


9 


TGTCAGTTG 


0.961 


10 


CCCAACTGAC 


0.960 


11 


AATAGAATTAG 


0.966 


11 


AACTAAATTAG 


0.960 


11 


GCACACCTCAG 


0.964 


11 


AGATAAATCCA 


0.958 


9 


CTTCAGTTG 


0.959 


14 


TTGTAGATAGGACA 


0.953 


11 


AGATAGGACAT 


0.973 


16 


CATAACAGATGGTAAG 


0.983 


16 


CATAACAGATGGTAAG 


0.978 


16 


CATAACAGATGGTAAG 


0.964 


10 


ACCATCTGTT 


0.953 


13 


TCAAGATAAAGTA 


0.963 


13 


AGTTGGGAATTCC 


0.985 


12 


AGTTGGGAATTC 


0.962 


10 


TGGGAATTCC 


0.950 


14 


TCAGTGATATGGCA 


0.^1 


12 


TAAAACAAAACA 


0.957 


8 


TTTAGCGC 


0.9^ 


6 


TGAGGGGA 


Score 


Length 


Sequence 


0.956 


11 


GGACCAATCAT 


0.962 


8 


CCTGGGGA 


0.094 


9 


TGACCGTTG 


0.985 


9 


TCCAACGGT 


0.968 


9 


TTCCTGGAA 


0.951 


9 


TTCCAGGAA 


0.956 


8 


TTGGGGGA 


0.965 


12 


GAATGGGATTTC 


0.966 


8 


AGAGGGGA 


0.955 


12 


GAAAACAAAACA 


0.960 


8 


GAAGGGGA 


0.981 


10 


AGCATCTGCC 


0.958 


11 


TCCCACCTTCC 


0.992 


11 


GAGGCAATTAT 


0.986 


8 


AGAGGGGA 


Score 


Length 


Sequence 


0.964 


16 


GGACTCACGTGCTGCT 


0.965 


12 


ACTCACGTGCTG 


0.985 


12 


ACTCACGTGCTG 


0.985 


12 


CAGCACGTGAGT 


0.956 


12 


CAGCACGTGAGT 


0.972 


12 


CAGCACGTGAGT 


0.997 


6 


TCACGTGC 


0.991 


8 


GCACGTGA 


0.968 


8 


CATGGGGA 


0.963 


14 


CTCTCCGGAAGCCT 


0S74 


10 


TCCGGAAGCC 


0.963 


11 


AGTGACTGAAC 


0.961 


11 


AGTGACTGAAC 


1.000 


9 


TGTGGTCTC 



TABLE VII 
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CLAIMS 

I A purified or isoialcd nucleic acid comprising the sequence of one of S12Q ID 
NOs: 38-195 or comprising a sequence complcmcnfary ihcrclo. 
5 2. llic nucleic acid of Claim 1, wherein said nucleic acid is nxombinanl. 

3. A purified or isolated nucleic add comprising at least 10 consecutive bases of 
the sequence of one of SEQ ID NOs: 38-195 or one of the sequences complementary 
thereto. 

4. A purified or isolated nucleic acid comprising at least 15 consecutive bases of 
10 one of the sequences of SEQ ID NOs: 38-195 or one of the sequences complementary 

thereto. 

5. The nucleic acid of Claim 4, wherein said nucleic acid is recombinant. 

6. A purified or isolated nucleic acid of at least 15 bases capable of hybridizing 
under stringent conditions to the sequence of one of SEQ ID NOs: 38-195 or one of the 

1 5 sequences complementary to the sequences of SEQ ID NOs; 38-195. 

7. The nucleic acid of Claim 6, wherein said nucleic acid is recombinant. 

8. A purified or isolated nucleic acid encoding a human gene product, said 
human gene product having a sequence partially encoded by one of the sequences of SEQ ID 
NO: 38-195. 

20 9. A purified or isolated nucleic acid having the sequence of one of SEQ ID 

NOs: 38-195 or having a sequence complementary thereto. 

10. A purified or isolated nucldc acid comprising the nucleotides of one of SEQ 
ID NOs: 38-195 which encode a signal peptide. 

11. A purified or isolated polypeptides comprising a signal peptide encoded by 
25 one of the sequences of SEQ ID NOs; 38-195. 

12. A vector encoding a fuaon protein comprising a polypeptide and a signal 
peptide, said vector compriang a first nucleic acid ^coding a signal peptide encoded by one 
of the sequences of SEQ ID NOs: 38-195 operably linked to a second nucleic acid encoding a 
polypeptide. 

30 13. A method of directing the extracellular secretion of a polypeptide or the 

insertion of a polypetide into the membrane compriang the steps of: 
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10 



obtaining a vixAor according (o Claim 1 2; and 

inlroducing said vector into a host cell sucli lliat said fusion protein is sccrclcd into 
the extracellular environment ofsaid host cell or inserted into the manbrane ofsaid host cell. 

14. A nictlKxl of importing a polyi)cplidc into a cell comprising contacting said 
cell with a fusion protein comprising a sigiuil peptide aicoded by one of the sequences of 
SEQ ID NOs: 38-195 opernbly linked to said polypeptide. 

15. A method of making a cDNA encoding a hunuui sccrctoiy protein ilial is 
partially encoded by one of SEQ ID NOs 38-195, comprising the steps of: 

obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-195; 
contacting said cDNA with a detectable probe comprising at least 15 consecutive 
nucleotides of said sequence of SEQ ID NO: 38-195 or a sequence complementary thereto 
under conditions which pennit said probe to hybridize to said cDNA; 

identifying a cDNA which hybridizes to said delectable probe; and 
isolating said cDN A whicli hybridizes to said probe. 
•5 16. An isolated or purified cDNA encoding a human secretory protein, said 

human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-195 or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim 15. 

17. The cDNA of Claim 16 wh^ein said cDNA comprises the full protein coding 
20 sequence partially included in one of the sequences of SEQ ID NOs: 38-195. 

18. A method of making a cDNA comprising one of the sequences of SEQ ID 
NOs: 38-195, comprising the steps of: 

contacting a collection of mRNA molecules from human cells with a first primer 
capable of hybridizing to the polyA tail ofsaid mRNA; 
25 hybridizing s^d first primer to said polyA tail; 

reverse transcribing said mRNA to make a first cDNA strand; 

making a second cDNA strand complementary to said first cDNA strand using at 
least one primer comprising at least 15 nucleotides of one of the sequences of SEQ ID NOs 
38-195; and 

30 isolating the resulting cDNA comprising said first cDNA strand and said second 

cDNA strand. 
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19. An isolated or purified cDNA encoding a human secretory protein, said 
human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-195 or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the n>cthod of 
Claim 18. 

5 20. Tlie cDNA of Claim 19 wherein said cDNA comprises the full protein coding 

sequence partially included in one of the sa|ucnces of SEQ ID NOs: 38-195. 

21. Tlie method of Claim 1 8, wherein the second cDNA strand is made by: 

contacting said first cDNA strand with a first pair of primers, said firet pair of primers 
comprising a second primer comprising at least 15 consecutive nucleotides of one of the 
10 sequences of SEQ ID NOs 38-195 and a third primer having a sequence therein which is 
included within the sequence of said first primer. 

performing a first polymerase cliain reaction with said first pair of nested primers to 
generate a first PCR product; 

contacting said first PCR product with a second pair of primers, said second pair of 
15 primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NO :s 38-195 , and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product; and 

performing a second polymerase chain reaction, thereby generating a second PCR 
produa. 

20 22. An isolated or purified cDNA encoding a human secretory protein, said 

human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-195, or a 
Augment thwwf of at least 10 amino adds, said cDNA being obtainable by the method of 
Claim 21. 

23. The cDNA of Claim 22 wherein said cDNA comprises the fiill protein coding 
25 sequence partially included in one of the sequences of SEQ ID NOs: 38-195. 

24. The method of Claim 18 wherein the second cDNA strand is made by: 
contacting said first cDNA strand with a second primer comprising at least 15 

consecutive nucleotides of the sequwices of SEQ ID NOs: 38-195; 
hybridizing said second primer to said first strand cDN A; and 
30 extending said hybridized second primer to generate said second cDNA strand. 
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25. An isolated or purified cDNA cncxxling a hunum secretory protein, said 
human secretory protdn comprising the protein partially encoded by one ofSEQ ID NOs 38- 
195 or comprising a fragment thereof of at least 10 amino acids, said cDNA being obtainable 
by the method of Claim 24. 
^ 26. Tlic cDNA of Claim 25, wherein said cDNA comprises the full protein coding 

setiuence partially included in of one of the sequences of SEQ ID NOs: 38-195. 

27. A method of making a protein comprising one of the sequences of SEQ ID 
NO; 196-353, comprising the steps of: 

obtaining a cDNA encoding the full protein sequence partially included in one of tl)e 
10 sequences of sequence of SEQ ID NO: 38-195; 

inserting said cDNA in an expression vector such that said cDNA is operably linked 
to a promoter, 

introducing said expression vector into a host cell whereby said host cell produces the 
protein encoded by said cDNA; and 
1 5 isolating said protein. 

28. An isolated protein obtainable by the method of Claim 27. 

29. A method of obtaining a promoter DNA comprising the steps of: 
obtaining DNAs located upstream of the nucleic acids of SEQ ID NO: 38-195 or the 

sequences complementary thereto; 
20 screening said upstream DNAs to identify a promoter capable of directing 

transoiption initiation; and 

isolating said DNA comprising said identified promoter. 

30. The m^od of Claim 29, wherein said obtaining step comprises chromosome 
walking from said nucleic acids of SEQ ID NO: 38-195 or sequences complementary thereto. 

25 31. The method of Claim 30, wherein said screening step comprises inserting said 

upstream sequences into a promoter reporter vector. 

32. The method of Claim 30, wherein said screening step comprises identifying 
motifs in said upstream DNAs which are transcription factor binding sites or transcription 
start ^tes. 

30 33. An isolated promoter obtainable by the method of Claim 32. 
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34. Ati isolated or purified protein comprising one of the sequences of SEQ ID 
NO: 196-353. 

35. In an array of discrete CS'fs or fragments thereof of at least 1 5 nucleotides in 
laiglK the impawanenl a^mprising inclusion in said array of at least one of the sequences of 

5 SEQ ID NOs: 38-195, or one of the set|uences complementary to the seciuenccs of SEQ ID 
NOs: 38-195, or a fragment thereof of at least 15 conscaitive nucleotides. 

36. Ttic array of Claim 35 including therein at least two of the sequences of SEQ 
ID NOs: 38-195, the sequences complementary to the sequences of SEQ ID NOs: 38-195, or 
fragments thereof of at least 15 consecutive nucleotides. 

10 37. Tlie array of Claim 35 including therein at least five of the sequences of SEQ 

ID NOs: 38-195, the sequences complementaiy to the sequences of SEQ ID NOs: 38-195, or 
fragments thereof of at least 15 consecutive nucleotides. 
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(2) INFORMATION FOR SEQ ID NO: 306: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 amino acids 

(B) TYPE: AMINO ACID 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM; Homo Sapiens 

(D) DEVELOPMENTAL STAGE: Fetal 

(F) TISSUE TYPE: brain 

(ix) FEATURE: 

(A) NAME/KEY: sig_peptide 

(B) LOCATION; -16.. -1 

(C) IDENTIFICATION METHOD; Von Heijne matrix 

(D) OTHER INFORMATION: score 11.4 

seq LLCLLLLFGGGDP/RR 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 306: 



Met His Arg Leu Leu Cys Leu Leu Leu Leu Phe Gly Gly Gly Asp Pro 
-15 -10 -5 

Arg Arg Arg Ala Glu lie Arg Leu Gin Ala Thr He Cys Ser Arg Pro 

15 10 15 



Leu Arg Lys Thr Thr Ser Gly Arg Gly Gly Pro Pro Trp 
20 25 



(2) INFORMATION FOR SEQ ID NO; 307; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 amino acids 

(B) TYPE: AMINO ACID 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo Sapiens 

(F) TISSUE TYPE: Substantia nigra 

(ix) FEATURE: 

(A) NAME/KEY: sig_peptide 

(B) LOCATION: -22.. -1 

(C) IDENTIFICATION METHOD: Von Heijne matrix 

(D) OTHER INFORMATION: score 11.1 

seq QLLALFFLPFCLC/QD 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 307: 



Met Leu Trp Arg Gin Leu He Tyr Trp Gin Leu Leu Ala Leu Phe Phe 
-20 -15 -10 
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Leu Pro Phe Cys Leu Cys Gin Asp Glu Tyr Met Glu Ser Pro Gin Thr 
-5 1 5 10 

Gly Gly Leu Pro Pro Asp Cys Ser Lys Cys Cys His Gly Asp Tyr Ser 
15 20 25 

Phe Arg Gly Tyr Gin Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly He 
30 35 40 

Pro Gly Asn His Gly Asn Asn Gly Asn Asn Gly Ala Thr Gly His Glu 
45 50 55 

Gly Ala Lys Gly Glu Lys Gly Asp Lys Gly Asp Leu Gly Pro Arg Gly 
60 65 70 

Glu Arg Gly Gin His Gly Pro Lys Gly Glu Lys Gly Tyr Pro Gly He 
75 80 85 90 

Pro Pro Glu Leu Gin He Ala Phe Met Ala Ser Leu Xaa Pro Thr Ser 
95 100 105 



(2) INFORMATION FOR SEQ ID NO: 308: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: AMINO ACID 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo Sapiens 

(F) TISSUE TYPE: Substantia nigra 

(ix) FEATURE: 

(A) NAME/KEY: sig_peptide 

(B) LOCATION: -17.. -1 

(C) IDENTIFICATION METHOD: Von Heijne matrix 

(D) OTHER INFORMATION: score 9.2 

seq LLLLVAASAMVRS/XA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 308: 



Met TVrg Leu Leu Leu Leu Leu Leu 
-15 -10 

Ser Xaa Ala Ser Ala Asn Leu Gly 
1 5 

Met Gin Tyr Thr Thr 
20 



Val Ala Ala Ser Ala Met Val Arg 
-5 

Gly Val Pro Ser Lys Arg Leu Lys 
10 15 



(2) INFORMATION FOR SEQ ID NO: 309: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 132 amino acids 



